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(57) Abstract: A metastin derivative 
or salt thereof excelling in stability in 
blood and exhibiting cancerous metastasis 
(0 inhibitory action or cancerous hyperplasia 
inhibitory action. The metastin dcrivalivc 
is represented by the formula: (I) wherein 
2' R' Z' each of Z\ 7J, 7} and U is H or CpCs 

alkyl; each of Z^ Z'*, Vf' and Z* is H, O or S; R' is H, carbamoyl, etc.; R^ is H, cyclic C,-Cio alkyl, etc.; R^ is CrCg alkyl having 
a basic group, etc.; R'* is C^-Ciz aromatic hydrocarbon ring group, elc; X is -NHCH(Ql)YQ2C(=Z9)- (wherein Ql is C6-C12 
aromatic hydrocarbon ring group, etc.; Q2 is CH2. etc.; Y is CONH, etc.; and Z9 is H, etc.); and P is arbitrary amino acid residues 
discontinuously bonded or continuous from the C-terminal side of lst-48th amino acid sequence segment of specified amino acid 
sequence, etc. 
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[^^s Zl, Z3. Z 5 R-az 7 \tHX\tC i-sT ;v ^ /V S €r . 
Z2. Z4. ZeSTJ^ZSfiH. OXIiS^. Rl{*H, ;«7/U/^^-r 

m-t ^ c 1-bt . r 4 c mWi^iti^mm^^^ ^ x 

tt-NHCH (Ql) YQ2C ( = Z9) - ^ Ql(iC 6-12^ # 

;^^ti7K^^S^. Q2f:iCH2S^s Y C O N H ^ . Z9«H^) 
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mmm 

t hS5fe^^7,5^> (K i S S - 1 ^T'^ H t fePff^n^) (WOO 
0/248 90^) ' y y h^^;<^ :x.^> (WOOl/ 

10 7 5 1 0 4#2) fji^totlX^^^o 7.^>^^:^r^^ikmMh^ 
^nXVi^ (WOO 2 / 8 5 3 9 9 ^) » 

ffF^, mm. i^mm. ^mm. ^mm. t^iiLmm. mmm. ^-^m 
m. %m. ^m. mmm. mmmm) - mm\zm^r$>^zt. 
15 mmmmmmY^M^tvri^v. mmmm m^}/t. M^^ft\tm^m 

LT*5D, m^m. m-^^^. mx^^. ^m. mm(Dm^^±. mix 

m^-^nx^^^ (WOOO/24890-^; wo 01/75104-^2 
20 : Wo 02/85399-^) , 

:^mm\t. mnr^m^^is^Ui^^. mmmmm^nm^^-fb^mu 

25 ^mm^^it. ±mmm^Mmir^rzi^)iz^Mm^^m^rz^^. ^ 

^tfwufs^'^mmmmm^^'^^irct'&M.tiiLrco ^sfc. :^%m^ 
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^^{Siif^ffl^Wr^r tSr^ffibfco Z.n^(O^M.\Z 
5 C13 ^ 




10 Z2, Z^ Z ''isJiD^Z Mi^n^nzK^ii^^ o^;t« 

s 

RMJ (1) 7jC^l^i^S:'S:« (2) S^$nTViTt>c!;Vi*;l'A'qE'1';i. 
7^ # ^ » ;5>^ & fi£ ^ l¥ M « n ^ S T- « ^ $ n T V i T J; V i C 1 _ 8 T 

15 

RMi (1) 7jcigM^*fe« (2) ^^^fc\tm^<DC ^.^^7 

S^fctt (3) ^^^7;w^;v»iil^7;w4^;v»>{i^e>fc!:^Ci_io7';v 

RMi (1) eM$nTV^T*)J;(.^:^S'l4S^Wl/^ $e.t3^©g^S 
(4) e^SnxViTt) J;Ui^S14S^WbTViSMm^7 £^T(D#^5? 
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(3) g^^nXViTt) J;l/iC8-i4^S^S^'&?^S^ 

(4) Mm^tlTViTtjcfcVi, 375:Vibl 1 ^(D^^l^i^.^;, ^^H^ 

10 s 5 b 1 4M^#iili^1i^^S, 

15 

Xfl^ -NHCH (Q^) YQ^C (=ZM - 

> 

(3) gm$nTv^T=bcfcViC8_i47f#:!^ii'&^^s, 

(4) e^^nxviT t)cfcvi, s^vibi imo^mM^t. ^^m^ 

25 -I. ST^Ct/^b 1 4M^#^ili&alI^^S^ 

(6) tt^$nxV^Xt)J;lri^m^71J-^T®#7?Stt«^^S. 
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S^. Q2« (1) *;i/n^-r;i/S*J:rKt: H □4^v;wS*^e>fife^P*^ 

TViT*)c!:V^CH2. (2) tl JVA'^^ ]^ a ^ i^JVm^^ ^ 

5 ttm$nTliTfeJ;ViNH^fe« (3) O^. 

Y\tC JV^JV^Xm^^nXl^Xh^lfK iC-CONH-, -c 

SNH-, -CH2NH-. -NHCO-. -CH2O-. -CHgS- 

^rz\t-CH2 CH2 - T'^^^^n^a^^ 

ZMt7K^lg^, O^fettS^^f) T^^^^n-SSSr, 
10 P « ( 1 ) tKI^JMT, 

(3) J^-J2-C(J3) (Q^) Y^C{JM (Q^) Y^CiJM 
15 (Q^) Y^C (JM (Q^) C (=Z^°) - 

J MS (a) 7i<.mmT^rz\t (b) ams^^uTViTfectv^ 

fiSi^-^tfa^STfiii^nTViTfe J:Vi, (i) C i_i 57i>;i/S, 
(ii) C i_i 57;l'^;P«. (iii) C6.i47U-;PS^ (iv) 

^'r;^s^ (v) ^jv^^i^jv^. (vi) (vii) 75i^ 

20 /S, *fctt (viii) ^U:^^^/^-^;!/^^, 

J MS (1) C i„6:^^l^=^>'^S'^S^^^'^<'^'^*><=t''^NH, (2) c 
l_6 5'>'^=^''^ST«^^t^T^iTt) ViCHg, (3) 0*fc:« (4) 

s 

25 Q^-QMs^n^^n^ 

(1) mm-^nx\^^xh^\^>c ^..^i^mmmtyKmm. 

(2) g^snrViTfeckVi, 1 :feViL 7 fl©i^^E^<!:. ^mm'f' 
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(7) B^^^nxvixfeckviysys, 

(8) B^^nxv^X feck ViiJ^7:ii^y 

10 (9) S^$tlXl^Xt)cl:Vit: Hn + v';!/*^ 

(10) ei^^nxviX'fo J;Vi:*7;v7j?:^s/;i/S, 
(1 1) gM^hxv^xt) i5<kU 
(12) tt^^nxi^ixt) ci;Vix;u7 1 K u 
7j>^ e. fig ^ s¥ ^ ® n § ems ^ w u X X t) J; c 1 _ 4 7 ;v =^ X 

15 «7K^Ji^$r^t, 

J3^:Q^ J''<^:Q^ J5^:Q^ J ' tQ'-^i^^r^ :itr. 

*J^fi£bXfeckVi> 

20 '»)N(J^3)-t;'S:«-N(J'MC0- ( J ^ 3:feci;t; J iMi^n-e*n 

z'°u7mm^. o^fcits^^T) xmt>^n^M. 

(4) ^ J^-J2-C(J^) (QM Y2C{J8) (Q«) Y^C (J» 
) (Q«) C (=Z 1°) - 

J 7~ J J 3 tiwi««^, 

Y 2 *3 J: Y MiirlB (h i^it a ^ , 
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5 (=Z^°) - 

J ''it J ^tl^jtH^, 

10 z^'itm^tmMm^^L. 

^ tQ''f)^m^r^:itxm:^m^vxhxi^o ) TS^^n-ss, 

(6)^ J^-J2-C(J'2) (Qi 2) c (= Z ^ ") - 
15 J »M1J 3^|WIS^$, 

m^m^LXhJ;:l^o ) t?St>$n§Sv 

20 (7)^ J ' - (J 'itmrntmi^m^^r) xmt>^n^m^^-r 

t>$n^7 5 y ^SB^JO^ 1 ~ 5 4#S, ^2'-54#@, ^3~54 
#S, ^4~54#g. ^5~54#a. ^6~54#S. ^7~54 
#S, Il8~54#g> ^9~54#@, ||10-'54#@, 
25 54#a, ^12'-54#@, ^13~54#@. ^14~54#@. 
B15~54#@, ^16~54#@, mi7~54#S. ^18-5 
4#@, ^19~54#g, ^20~54#@, |g21~54#g, ^ 
22~54#g. ^23~54#@, ^24'-54#B, ^25~54 
#S, ^26~54#S, Il27-'54#i, ^28-'54#@. ||2 
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9~54Sa, ^30~54#@^ II3 1~54#@, ||32~54# 
@, m33~54#@, m34-54#S, B35~54#@, 1136 
~54#@.^37~54#@, ^38~54#@, ^39~54#S 
, ^40~54#S, ^41'-54#a, Il42~54#@, ^43~ 
5 54#S, m44-'54#@, B45~54#a, ^46~54#g. 
^47'-54#g>^48'-54#S*fcJim49~54#S©75y 

C2D (i) D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 ( 

10 (ii) D-Tyr-Asii-Trp-Asn-Ser-Phe-Gly-Leu-Arg(Me)-Trp-NH2 (it'^i^ 
#^174) , 

( iii ) 3- (3-Indolyl) propionyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) - 
Phe-NHi iit^i^mmW . 

(iv) 3-Pheiiylpropionyl-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 ( 
15 ^b^t?#^269) , 

( V ) 2- (indoI-3-yI) ethylcarbamoyl-Asn-Ser-Phe-AzaGIy-Leu- 
Arg(Me)-Phe-NH2 279) . 

(vi) D-Tyr-Asn-Pya{4)-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 ( 

20 (vii) D-Tyr-Asn-Trp-Asn-Ser-Phe V (CSNH) Gly-Leu-Arg (Me) -Phe-NH^ 
(^b^#3#^296) , 

( Yiii ) Tyr NT (CHjNH) Asn-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) - 
Phe-NH^ ({b^tl##300) , 
( ix ) D-Tyr-D-Asn-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
25 (<b-&t)##303) , 

(x) D-Tyr-D-Pya(4)-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 iit 

(xi) D-Tyr-Asn-Trp-Asn-Ser-PIie-AzaGly-Leu-Arg(Me)-Phe (4F)-NH2 ( 
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(xii) D-Tyr-Asn-Trp-Asn-Ser-PheN^ (NHCO) Gly-Leu-Arg (Me) -Phe-NHj 

( xiii ) 3-Pyridylpropionyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe- 
NHj (^b^tl#^322) . 
5 ( xiv ) 4-IiDidazoleacetyl-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 

(xv) D-Tyr-D-Pya(4)-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Trp-NH2 (it 

(xvi) D-Tyr-D-Pya(4)-Asn-Ser-Plie-AzaGly-Leu-Arg(Me)-Trp-NH2 (it 
10 ^mmmU) TfeSW^^ 1 IBiicOp^ iS^7.^>^^#: (I) ^fcH^ 

C3} ±iB CI) mm(o?f^^7.9->mmiif (i) 

^^yy. C4] ±fB CI] IB«fe©^iS'7.5^>^^#: (I) ^fctt^©:^ 

C6] m(D^^ ' mmMi!$>^±B C4) ibik^e^. 
C7] piii^tgiiti^jT$.^±f3 C4) tim<Dmm. 

C8D ^ttt) L< • ?&^^jT'fe§±IB C4 

] IB«(Dg^, 

20 C9] fl&M^tgi)ii5^Ji?fes±iB C4) mm(DmM. 

^it. mni^m^n^rc\mmmm(D^^ ' mmMi:^^±$^ C4) ib 
ci 13 ^Bmm^m^i'v$>^±fs. c4d iB«©g^, 
l^M5i^fc^i^^®ll©^IlS • ^ii^ijT$)^±f3 C4] iBm©igm> 

Cl 33 S^I|3s^^^fct^{Sii^JT*§±E C43 IBit©IS^, 

§±tB C43 mm<DB.m. 
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ii 6) m%mi^\znvx. ±iB CD $m(D^^7.^>mmi^ ( i ) 
c 1 7 3 m^m!^\zMhx. ±iB c n t^m<D;f^^7.^>mm^ ( i ) 

Cl 8) v^^mm^zMl^r. ±iS CD i3«©^:$'X5^>lf#^ (I) 

Cl 9] oi?Li!jt;tc^bT, ±fB C13 tim(D ^ ^ 7.=^>mmP^ (I) 
15 C2 0) m%W}<^\zMhX. ±m Cl 3 f3iJ©p<i5';^5^>l§^^ ( I ) 

C2 1) Di^iijife&fc^i^T, ±iB ciD w.m(D}f^^7.^>m^i^ (I) 
C2 23 pi?Li<)«^t^LTs ±iB C13 mmo ^ 7."^ >mmi^ (d 

25 C 2 3 ] m%m<^\znLX. ±13 C 1 ) IBm(^p<i5'7;5^>-^^#: ( I ) 

C2 43 m%W}m\znvx. ±tB ci] Bm(o:^^7.^>mmw (d 



wo 2004/063221 PCT/JP2003/016978 

10 

[2 6} Pi§l®lt»Jc:^bT, ±ffi ClD IB«©p^i57 7>5^>^^*|J (I) 
10 IB«©^iS'7.5^>BI^#: (I) ^t:i}it^<D^h^\^^\t^(D-fa\iyy^ 

ib<D±m [n f3mcD^:$'7>5'>ii«#^ en ^rc\t^(DM&^^^\t^ 

[3 1] fl&^a«gmn^J^M3g-r'5fc«?)CD±tB [1] iB«®^iS';^5"> 

[3 2] m^m. m'^nm. mxm^. mm. b&i.s^^w^^. mixm 

IB [1] l2m<^»P^a:'X^>^«#: (I) ^tcit^OU^ ^l^^it^OZf a 

25 [3 3] ^mmmtkmm^mM-t^'^!^<D±m [i] §b«c©p<:5':^^> 
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5 mir^rctb<D±m mm(o:^^7.=^>mm^ (i) ^tc^t^o^;^ 

10 C3 8D ;^^7.=^>^miif^7zS-:^h^'^^hXfS.^m^)l^ij::i>^m 

( I ) ^:t«-e©s*svwi-e©yn ';/i!^"ea&^±iB C3 8 3 ~ 
20 [4 0 3 mn(Dn> 

[ 4 3 3 iii?LIJli^lC^bT, /:$^7.5^>^^^7:^-X hOW^*Srtg 

25 [4 4 3 (ii?Lt!jtl{C^bT, ^ ^ ;^ 5^ > 7 7. h <Z) $ ^ 

;i i:^#'#a:-r^BE^. ^Bsss.'^. 2mmmms i&jtmm. ^st 
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fife. 

5 mm. ^^rs 

(4 7) mm. mmMm. 2mmmm> i^stm^. mmmwm 

mm. mmmmm. mmmrnrn'^. mm. mmmmm. ^>7>'j>s^ 

C4] 7.^>^rcit^(Dm^^^bxu^mm. mmMm. 2mm 
. mm. mmmm^. ^ >xv >mtfi^. ^^^mmm. m^m^. ^ 
20 ^i)jm^<D^^ ' mmn. 

C6] - HI-SDN A&'^WrSDN A ^-^^g-tTT^?) 

JJ?^;i/;j!7::J>:$J-?^5.{Sii^J, 
25 C7) /^X^>^3- Ff §DNA^^Wr^DNA^#WLT7^-5 

C8D p^^7.5^>*n - HTSDNASr^^-rSDNA^'^WbT;^:^ 

mm. isimstm. 2mmmm. ^stm^. Mik&. mmmnmmm. m 
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C93 T.^y^n- h*f D N A Sr-^WT ^ D N A ^-^W t T;^d: § 

0E&«tt> mmm. mmmnm. ^h-e^x, 7e/H-'>x, lim 
10 CIO] }^^7s^>^rz\t^(DmzM-r^^i^t:^mLTu:bskmi&r 

15 $iJ^J, 

Mmmnm. ^h-vx, 7->h-vx. i^^^w-e 
. mmmmmm. mm. ^mm. Mmstm. mmm^m. m 
gpig, nmci>m. mmm^t. Mm^mm. mit^^^rc\tBn^^mm 
20 (D^^ • mmn. 

25 i^^j^, W;^t^P$^, ^h-yX. T'>K-vX, 

> ^Jt^S, Mli5=g. #M'>5^, il]M?ig<b. ife^tt^S^ 

M ^ b ^ ^ ^ « f B 1i ^ W Pi S © ^ iff , 

Cl 5) p^^;^^>§n- K1"SDNA^'t^-r'S)DNAlC^!H-'57> 
5^ -k > X D N A ^ U T 5 Jfil T ^ . 
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CI 63 /^X5^>^Zi~ K-r^DNA^r-^Wf -5DNA{wMt-S7> 

, iSflgjfii5g, ttmip**, ^jffi^a, Miis^, #Mii>i!E> mmmit. m 

10 CI 9] ^i5'X5^>*^ 

(1) ia??iJ## : 1 ■r^t)$n'5T5 yi!S2^J(^N*^;^)^e>^4 7- 5 

(2) S2^J#-^ : 3T^t>$n'5 7$ / mS3a?(I©N5(?jffij{;i 6 ^ 1 3 4~ 

( 3 ) mnm^ sr^t>-^n^7 ^ /mmncDN^^j^tjMbw, 1 3 s ~ 

I 4 5#@©75 y i?SB^J^-^^L, 87!»M5 4fS075 y^j^g^^e 

20 (4) g2^J#^ : 7T«t):^n^7 5 / i!gB^JO)N*j^55^ 112- 

II 9 US ©7 5 ymSB^iJ^^WU, 8 75M5 4 ii© 7 5 / e, 

fj:^^7°5^ F'e^-5±tB (13 ~ CI 83 mm<Dm. 

C 2 0 3 ^i5';^5^>^^#:^fe«^0;^*^WL.Tfj:Sjfi^±#^j, 

25 t:>{Sji^J, 

C 2 2 3 7.^y§i^i^^rzu^0^^^mLxri^m±^Mmm. 

C 2 3 3 ^i5';^5">^^^J^*;^c«^©:^^#^UTfd:§J3B«l, iSJilifiiig 
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5 C2 5] pti$'7.^>S^<2^^3- Ff^DNA^'^^-rSDNASr'&W 
L T fcj: -5 # ^ * > ^iJ {£ it . 

C2 6:1 p<iS'7.9'>S##:^n- F-r^DNA^-^Wr-SDNA^^^t 

10 Lxti^mm. i^msfsL^. 2mmmm> i&skmm. ^ssibe. mmmnm 

jk^n^m. J3gfi&»'i4, n^^. mmmmm. ^h-s^x, 7'>k-'> 

25 C3 1] T.^y^^i^^fciit^o^izMT^^i^'t^^bxti.^m 

mm. mmmmm. erh-s/x, 7'>k-s/;:^> 

mwm. mmmmm^. mm. ^mm. Mmikm. ^mmmm. ^^m 
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ii. mmm. mmmit. sk^^mm. M<b^^*fc«iHii# 

> flgtentt. mmm. mmmmm. ^h-~>x, ts^h-s/;^, mm. 

10 C3 4) ;?^i$'7.^>^W#:^3- HI-^DNA^r-^WTSDNAfC^f 

[3 5] 7^ ^7.5^>S^^^n- HT^DN A^-^WrSDNAfC^^-r 
[3 63 ^^X5">^^<*:<£ii- HT^DNA^-^WT^DN Ald^-r 

15 ^7 >^t>::^DN A^^^Lri3.^m^MmUM. 

C3 7) /^X9^>^^#$li- K-r^DNA^£#WT^DNA{C^-r 

^mm. i^^giiii^E, ^mmmm. ^^mm. mmm. nm^pm^ mmm 
y miB^j^^^TSiJ^ >A°^@-efe^±iB ci] ~ C22] t^mom. 
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10 IST^J. 

nmmmm. ^h-->x. t5/h->^x^ i^^jiHttMit^. mmm 

20 [4 7] ^iS'7.9^>®^:i^{IE3i-r^i^M<£^>tUT/^^jfa«l±#^J, 

25 [5 0] 7.^>(Dm^^^m-t^mn^^^vxfs:^mm. ^mit 
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5 , 

C5 4D x'^xD^m^is^M-r^mm^'^^vxu^mmm. mm 

mmmmm. mm. ^m&. ^mit^. tt^tei^§> i^mmm. mmm. 
. wm^PM. mmmit. it^^mm. mit^j^^rc\tm^^'^mm<D'f' 
10 m ' f^mM. 

C5 5:1 ;f^^7.^>^mw(Dmm^^mt^^n^^^hrf3i^sSB.m± 
■ C5 6] :^^>^^i^(Dmm^^mt^<^m^^^Lxf3i^m^jv 
15 C5 7] 7.^>^^i^(D^m^^mt^mm^^^hxtj:^m^^ 

^mmm. 2m'i^mm. i&Mm-Ms mmb. mmmwmmm. mmmn 
25 :^::2'>^mmmm. 

. imtgP**^ -^h-S^X, y-^H-vT., «t^5lR» 
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mmm. ^m^p^. wimwit. sk^^m^. mit^!^^rz\tm^^^m 

C6 3 ] PiaKtlfc^L/T. 
5 (1) ^^7.^>t1t\t^(Dm. 

(2) p<i$'7.5^>^:3- Hf §DNAS:^Wr-5DNA. 

(3) 7.^>^^i^^rc\t^(Dm. 

(5) ^^X5^>0^^^<£3if ^^it 

10 (6) ^^7.^y^^iif^0mm^um'r^mn<D^^m^^^r^!it. 

c 6 4 3 m^mmi^MLx. 

(1) 7s^y^f:L\t^(Dm. 

(2) p^iS'X^^Srrn- Hf ^DNA?:^WT^DNA. 
15 (3) ^ ^57 7.^ 

(4) ^^X^>S^#:^3" F-r^DNA<£^Wr-i>DNA. 

(5) ^iS'7>5^>©^il<&{£ii-r^!^M, ^rz\t 

20 C6 53 m%W}m\Z)i:^hX. 

( 1 ) i$'X5^>^/i«-?-©:^, 

(2) ^i5'X5^><£:n- K-r^DNA^-^^f -SDNA, 

(3) pC^X^>S^#:*^rtt^©m, 

(4) •^jJ'X^VS^^i^n- HTSDNA^^WfSDNA, 

25 (5) ^^X^>(7)^?i^^ji1-^tlK, Sfefi 

( 6 ) 7.^>^mw(Dmm^i^m-r^mm(D^nm^i&^r^c t 
^i^mtt^mm. ^^^jtm, 2mmmm. mskmm. mmz. mmm 
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(1) yf^^ 7.^>^rzit^(DM\Zl^-r^tn.i^^ 

(2) - {i-t^DNA^^^t^DNAiZi^r^Ty^ 
5 •t>7.DNA^ 

(3) ^^;^5=->S^#:S;^c«^©mi-^1"5tn;^!ti, 

7 >7. D N A. 

(5) ^iS'7.5^>§^^tC^T§7>i5^:f-:^ 

10 (6) >>^^ 7.^>(Dmm^mm-r^<^n. 

[6 73 iii?LttltlfC?«rbT> 

(1) 7.^>^fc\t^(Dmz-^-t^^i^. 

15 (2) ^iS7 7.5^><|:n- H-r^DNA*-^WrSDNAH^*T§7>5" 
■t:>XDN A> 

(3) p^iS7 7.5">S^{*^/tf^^(DmiC>Sf1-^M^2^> 

(4) p^:$'7.5^>§^#:^3- H T ^ D N A ^^WT-S D N A IC^-f ^ 
7>^-fe>7.DNA, 

20 (5) ^i5'Xg^>^^^lc:MT^7>i5':^ziX.b. 

(6) ^^^xD^m^i^Pi-r^^n. ^rc\t 
25 (1) 7.'fy^tc\t't<Dmz^'r^^w. 

(2) 7^^7s5">$=» - F-r;|>DNA<£^Wr^DN AlC:M-r^7>5^ 
-fe>;^D N A, 

(3) ^^x5">s^#^*fc^i-eo*g{w?*-r§Jn;**:> 

(4) ^-^ 7.^y^^^^n - Hf'SDNA&'^Wf ^DNAfc^1-;g) 
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T >5"-t:>7.DNA. 

(6) ;<^x^><Dmm^wmr^!^n. ^rz\t 
5 ^fi^mtt^mmm. mmmmm. ^h-->;^. 7vh-vx. mmm 
mmm. mmm. ^m^i^^. mmm<t. it^^mm. m^t^ 

10 (1) 7.^y^rc\t^(Dm.. . 

(3) 7s^>^^i!l^^rz\t^(Dm. 

(4) :$^7>g^>S§^$Il- Ff^DN A^-^^-r-SD NA. 

(5) ^i5'X5^>(^fi^${£ji-r^tfK> *;^c« 

15 (6) ^^7.0'>^^^<Dmm^i&m-r^mn(omm. 

C7 0] 0i9';i/;^3rf>:$^i;>{£it^J^Siii-r^j^c8?)© 

(1) ^i5'7.^>^/tH^(Dm, 

(2) ^^;^5">^li- Kf^DNA^^Wr^DNA, 

(3) ^i$^;^^>S^#:t7'c«^©:&l, 

20 (4) ^i5^7.5^>^^^*:^Il- HfSDN A^-^Wr^DN A, 

(5) p^^:^^>(D5^^5:^ii-r;5«^K, ^fcit 

C7 ID lE^, MMikm. 2mmmm> ^ikm^. i^jhe, 

CD 

( 1 ) ;^^7.^>^rc\t^<DM. 

(2) 7.^>^U- \it ^DNA^^^n-t^DNA. 
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(3) %^>^^i^^rz}it^<DMs 

(5) 7.^>(D^m^i&mt^^M. ^rc\t 

(6) ::^^>^^W(Df^m^^m'r^mn(Dmm. 
5 C7 2] jkmi^Tn^nM-t^tz^o) 

(1) ?^^7.^>±rcit^<DmzMT^^i^. 

(2) p^r$'X5^>^D - H-r'5DNA<^^^-r^DNAfC^T^7'>^ 
•iz>XDNA, 

(3) ;^ i$'X5=->S##:^;^^i-e-©i^lcMf §*rE#^. 

10 (4) Ki-SDNAS^WrSDNAfc^-T'S 
7>5"-fe>7>DNA. 

(5) p< ^7.5^>S§#:(cM-r^7>^rf:iX h> 

(6) ?^^7s^><DmM^^mt^!^M. ^fcit 

15 17 3) m^)i:^::i>'^mmmm^mj&-t^rci^<D 

(1) p< i5^X9^>^;t«^c7)ig{r?c^-r'5*rL#:, 

(2) ^^X^>^n - FT^DN A^r-^Wr-SDN AiC^-r^7 >^ 
-ll>:^D N A, 

(3) ^i$^X^>^§#:tfcH^®*l;{C^'r§iri«^. 

20 (4) Hf ^DNA^-^^fT^DNAfc^f S 

7>5^-fe>7.DNA, 

(5) ?^^7.^>^^^\ZMt^7>^::fZLXh. 

(6) iS'X5=->0^^=£?fl]©J1-?)tl®. 

(7) p^^7.^>^mi^0^m^mmt^mM(D^m. 

25 C7 4] Mm-I^. WUfgPtW. ^h-'>X, TvH-v'T., 
(1) :<i^7.^>^rc\t^(Dm\z^'t^^i¥. 
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(3) 7.^>^^w^rc\t^(Dmz9it^m^. 

(5) ^r$';;5^>S^#:fc^-r'5T>i5^:^iiX 

(6) 7.^>o^mm^nm-t^mM^ ^ft\t 

[7 53 (a) ^^;^5^>;feJ;t)^ (SfeJi) (b) p^iS'7>5">§^#: ( 
rf > IS m S « ^ ^ fig p lis ^ (Z) X ^ U - n > :^ S , 

17 6) (a) ^:$'7>5">^3- H-r^DNASr-^WT^DNA^^ckO^^ 
(^fctt) (b) p< K1--5D NA<^fflVi^ :i 

15 ^)-=.>^:^m. 

b ^ ^ 5^ > 43 J; I^M^^b-^f^ ^ p< ^ X 5" > ^ t tt ^ i± 

x=f-y^^W\z^1k^^fz.^'tt. m^l;fz:^^7.^y^^rSU.m\\:'^ 
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•r^ ^t\z^'::>xmmm±\z^mLtz:^^::^^>^^m:imm-^ intern 
^\z^n^. mmvtc^^ ^^'^xDm^^ :^^y^^i^iznt^f^^m 

C8 0) ^^7.j->^mw^^mt-t^i\:'^m p^i5^;^9^>. 
±IB [13 t^mo^^T.'^ymmw (i) ^;^c«^<Dmfe§^/i«-€-©7' 

15 ±iB cn ^mo^^ T^^ymmiif (i) s;^c«^©:^$>§viji^©>^ 

^# ^ l§«-r ^ il i J: o T^fflBam± b p< ^ 7. 5^ 

K e m ^ 3§ « f s t a: o T «lfl IS H ± I;: ^ S b iS' :^ 5^ > ^ ^ 
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C8 4] mmm^mmm^c Si^*mm(D^m^'\^. mmmmmm 

ziy^m^mm'&'Vh^l.U C8 0D - C8 33 i3m0;^^u-->^ 

C8 53 (a) ±fB cn um(r>:^^7.=^ymmw ( i ) ^fcn^c^:^ 
^mw-7y^::i:=.x h©x^ u - =.y '^^m^m^.t ^ . 

15 c j_3 7;i/^;p«t bT«, x5^;i/», yntf;w», -r y 

Z 1- Z «©lia^5^-'&t3lt i: l/Tt^, Z J;tKZ ^t^^tK^I^^T, Z^ 

20 Z i~Z 8(D<i; D^ff ^ UVia^^t)ii-<fcl/T«^ 

(a) Z^j5^7K-^M^, Z ^:^t7j<^JM^. Z 5/{,t7K^Jg^> Z^;f&t7K^M 

^■r^o, z2;^ito. z^jJi^'o, z^Ti^o, z ^if^soTab-SJi^, 

(b) z^fj^^mmf-. z^fjijK^m'f'. z^^^tk^m^, z^ts^tki^m 

25 (c) Z ^^JctD^Z 3:^)?7j<^lg^Tab D> Z ^ /J>?7j<^i^^T. Z^/O^*^^ 

z';0^O1^^ z^^toT. z^/O^ot, z ^Tj^'o-eab^^-^ 
/tc^5;>«^frf e>n§. fc^jS^T't), (a) (b) (Dm^f)mi^h\^^. 

R'\t (1) 7jc^lH^*fc« (2) mm^tiXh^X%.ki^^:^)V/'<^^ 



wo 2004/063221 PCT/JP2003/0 16978 

26 

7;^^;^S5^^b^ ufj^x-h (i) Tiammf-^r:^^^ (2) sm^tiTVi 

rc,_8 7;i'4^>'i'Sj tbT«, ^Atf, x5^;v. :^otfjv 

, -I'vyptf;!/^ y^ji', -rv7*5^;i/. sec-r/^^ii^, tert-y^;i/> ^ 
>=^)V. ^:t^>5^;v. ir^^)V 

> ^ y - ^rc\ti:^- c ^.,^7 v-}vt! jv/-^^^ )vm 

fr^ns 1 ^fc^i 2 jffi^ 1 L 4m<D^T-nm'^^'^t5=E y -^fciti^ 
, 3 - tf u -:^;i/;'7;i/A^-r Ji/, 4 - t°u v;i';^;i'A^<>'V> 2-^x- 
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x\,-£. mmmmtTi^mM. ^mmmmmm. ^mmm^m^^ ^^mm 

^ (D c 6 _ 1 4 7 U - Jl/S/i/^^ffl 6 n ^ o 

H^^-^tJ 5 :/5:ViU 1 4M. iff * U < ^^ 5 Vi U 1 0 M> «i:Oiif*b< 
^jL-)V (M. 2-^x-;i/, 3-5^xx;u) , y jv (m> 2-7U 

, tf^v?x;v, tfusvx;u (^j. 2 - t: U 5 >^x;i/, 4-tfU5 
>^x;i/) , tfoU;i/ (^^!l> l-lfDU;V. 2-hfnU;i', 3-tfaUJl/ 

) , ^^.d^v^jjv (M, 1 --i'5iS^yu;i', 2--r5^yu;w. 4--r 
x;i/) , -f y 5^7i/u (M^ 3 --f y 5^7 7 u , y^t^-y-i/u 
25 y^ji^) > 7>x'j;i' (M^ 2-7>xu;i/, 9-7>xu;i') 

1 i^iiU 4{@©^5=-aJM^<£:-^ty 5 ;^Vib 1 4M (iff * b < 5 :^Vi b 
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4 ecD^xn IM^^^tr 5 ;5:ViL 14M ittf-^h <\t5ii^^L 1 0 S.) 

-=^/u;i', 3-^yu;p, 4-^y'j;i/, 5-^y'j;v. 8-=^yu 
;w) > <v=^yu;i^ (M, 1 --r v^y u 3 --r y^/ u;i/> 4- 

^ 2-'r>Fu;i'. 3--r>Ku;i/) , 2 -^>v^7V^j )V. 
10 [b] 5^xzi;i/, 2 -^>y [b] g^x-;w, 3-^>y[b] 
^x-;i/) . ^yV [b] 7^x;w 2-'^>y [b] 7^xji/. 

3-^>y [b] •7^:i:Jl/) <!: ffi (/^ e. tl ?> o 

15 R^i:UT«, mx\t. tK^M^. ;V A* ^: < ;V ^ 5^ . 2-:^)VA 

^:-r ;ux5^;i/, t K o:^^i^;>^5^;^^ 1 - t k p^'>x5^;u> ^>v;p. 

4~\^}iu^=y^>i^)V. 2 - tf u >^;V7^^;i/. 3 - 1! u 

.4 - tru 2 -5^xx;i//5^;v. 3 -5^xx;i/pt5^;i/, 1- 

□ 1 - t F o + ->X5^;i/, ^>z^JV. 4-t:FP=^x^> 

25 RMJ (1) 7jc*M^, (2) ii«*fcttm4^©Ci_io7;i^=^^;i/S 
(3) ^4^7;i/=^;u^<hMt>c7;v^;vSj5>^e>/^j:^ c i_io^^^=^ 
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m^o)c )V:^)vmtvx\t. m^\t. x^jv. zfu 
tf;i/. -ry^Dtr;i^^ tert-y^;i/ 

R2tLT«. mx\ts x^;p. yaif;w, -i' y y □ t!;!/, 

10 >^5^;v, -fy:/9^;i/, sec-:/5^;i/. tert-:/5^;i/, □ a=^v;u^5^ 

. y y^;i'j^£j&«$f * bv^o 

RMi (1) S^^nxViT*) J:ViJ^«14S^^U> $^lcft&©g^ 

20 _4 7;i/^;i'S, ^fcJJ 

(4) Bife^nXV^Tfe J;V^:^S'14S^^L.TVi^M^m 7 iJ>^TO#^^ 

25 a 2 js©c i_6 7;i/^;i/, Ci_67v;i^ (M. x^;i., ynti 

Jl/> -I'yyPt:;!/. y^;!/, 7-fe5^;i/, T'p :tr:;U7^ ^) fcC^f^^Wb 
TViTt)J; Vi^7->^/S, (2) 1 ;^d:Vi b 3 <®©C ,_6 7^4^;p. C 

i_6 7i^;i^ (M. ^5^;!^, x^;i/, yptr;p. -ryy'Ptf;!/. y^^;!/, 

7-t5^;W. :/P t::tx;Vy^£) ;^j:i:<&^bTViTfe J;Vi7S y (3 
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^ ^ W b T T t) J; y T - y St?*^ ^ tiT v:»T %) J: c 1 _ e T ;w 

5 fl[)Ci_6 7;V^;i/> Ci-eTv'Jl' (*«J> ^^^^^ X5^JV, >^Dt!;U. -f 

feet 1^7 5 y STsms tiTViTfe J;v^c i_6t;1'4^;u:^;1'#::^-'^-t 
ays 7-feh75H) i^ct^A^'ffl en^o fctT&^Tfc. i^7ni/y 

, N-^5^;^^7r:5^y , N. N-v^5^;i'i^7nvy , N. N' -v' 

10 p^5^;v^7-v'y > N-x^;Ui^7:i>^y ^ N-7-tr5^;i/i^7:^>'y . 
-^^y^ N-p^5^;i/7a y, N. N-':^p^5^;i/75 y , 75y7-fe:$'5 

h\ 7 - y 7 iz ^ 5 K > 7 a y y fcj: ^ 7:>^? * b 0 

rfim$nTV>T=t) J; v^:^S't4Sj rii^cDBi^Sj ibT 

15 rc i.8t;u+;1/»j t\.x\%. mx\i.. xg^;w. -^^atfjv 

, -fV7°at°;i/> -rv^^^-'W^ sec-:/5^;i'> ^ 

>5^;U, -rV^^^^Jl'^ ^-:^^>5^>'V> ^^-y)V. ^•Zf'^-h. 

20 =.)V^^)l. 1 - i-y^)V;^^)V. 2 -i-y^)V^^)V. 2. 2-i^y 
j,-)VJi9-)V. 3 - 7 xn;i/7°a tf;v, 4 - 7 xn;v7^;i/. 5-7x 

2 - tf7x- u ;i/y ^^^v. a - t*7xr:u;i/^^;i'. 4 
3_7 D 7;v^^v*/^ci: H5{>?ffl e)n^c 
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5 (^aj, 1 - If'^U >^n;i/. 2 - tf^U v'::!;!/, 3 - t!^ U v^~;i/. 4- 

rc i_47;mr;i/aj i:UTii> x5^;i/, yat!;u 

, -rvyDif;i'> 'ry:/5^;v, sec-:/5^;p, tert-:/5";i';^ 

10 7&^fflVi6»n§o 

R3tbT«, (1) 3 T'P t!;i/. 3- (N- 

/5^;^^*7-5^y ) :/Dtf;P. 3- (N. N->^;>^5^;i/^^7r:>^y ) 7° 

aifji'. 3- (N. N' -i^;^^)v^7=.i^ y) yatr;!/, 3- (N- 

15 )V. 3- (N-7-fe5^;)/^7->?y ) ypbf;!/, 4 -:if7X>?y 

, 4- (N- ^5';i/^7-v7) 2 -^^7xvy x5^;i/. 2- 

(N-p<5^jv^^7xvy ) x5^;i'. 4-75y^5^;i'> 4- (n-^^ 
;i/75y) 7*5^;i/> 4- (n. n->'^5^;i/75 y ) p*'^^;)/^ 3-75 
yi/pk*;!/. 2-75yx5";i.. 7$/p<5";u> 7^ y 7-fe^$ H^^f^ 
20 ^7xv^y 7-fe^5 2- (>7xv;y :^7;i/7}^x;i') x^ 

(2) 4 -^7xi;y ^>>?;i., 4 - 7 ^ y ^>i^)V. (3) 4- 

(4) 1 -75 v'y t!^iJS^>-4--1';Vp^5^;i^?^<i:/{>^fflVi&n. 

T*) 3 -j^7xv'y :/a tf jj/, 3- (N-^5^;i/i^7x>?y ) :/nt!;i/ 
25 .3 - (N. N->'^^;i'^y7x>?y ) ype;i/, 3- (N, N' 
/^;Ui^7x>'/ ) yptf;i/, 3- {N~j:^JVif7:=.z^y) ypifjl' 
, 3- (N- yp t!;Wi5^7xv?y ) :/pt!;i/. 3- (n -7-fe5^;i/i^7 
xi^y) :/Pkf;i', 4 - i?'7xv?y 4- (n- p<5^;i/i^7x>? 

y) -/^Jl. 2 -i5^7x>?y x5^;i/, 2- (n - / 5^;i/i^7xy y ) x 
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y-f^JV. 4- (N-p(5";i/7a y ) Zf^JV. 4- (N 

, N-5^p^^>iV75 y ) y5";v> 3 -7a /:^n tr;v> 2-7ayx^ 
4-75/^>v;P> 75 y 7-bi5' 5 h*p^^;p, iy7:i>^y7-t^ 
^ \i :^^}\^Uiitm^L< . 3 - i:?'7r:v7 tf 3 - (N 

5 - :^^}Vif7=.i^ y) ypif;i/. 3- (N. N->fy5^;W^7-i^/) 
T'Dfc!;!/, 3-. (N, N' ->?pi5^;u^7->?y ) :/ptr;i/, 3- (n 

-x^Jl/i^7::iv/ ) 7'atf;U, 3- (N - 7-fe5^;i^^7::i>' / ) T'D 

4 - i^7-i^y >^5";v. 4- - ^^)V^7 -z^ y) y'^^jv. 
y 4 -75 y uvio 

10 RMi (1) S*l$nTV^Tfed:ViC6-i2^«^i^^k*^S^ 

(2) B^^nxViT*) 1 :^ViL 7 ^^H^^ 
m * ^ *5 J; ii! ^ M ^ C S e> M n ^ X □ M ^ ^ e. ^ 
5 Tiv^b 1 4M3f#:i^^*^S. 

(3) B^$nTViT'bJ:ViC8_i4^S^^^'^'^^*^ 

15 (4) S^$nTViT'bJ:Vi. 3 ;^ViL 1 IfflO^^M^ ^^0^ 
. ^^lI^^cbc;?5iE^MT?5^ e> fig -SS^*^ e>S tins -^xnliTi: :i5i 

5 ;^cCVib 1 4M^#j^^^^i^^S^ 
20 (6) gm$nTViTt>J:Vi^^|&7RT0#N^#14^^^»> 

e> fiK s s¥ ;^)^ s )i n ^ gife^T am ^ nr T =b ck c 1 _ 4 7 

(2) fi^^^nrvix t) \fs.\^\^i m(o^%w.=^h> S^MT. 

(3) g^snxviX'fecfcVi C8-i45^*^^*i-^^s> 

(4) ttm^nX^iXfe cfcVi, 3;^ViLl i^^^^li^i, ^^E^ 
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5 f)^ib^^nf}^^mitri^mmmxmm^nx\^^^c ..^Tjv^jvmfim 

^ C ,_^7 )V^)Vmi tbX\t. m^it. X^JV. -fuM)], 

, -i-yyat:;!/, r/^'jv, -rv:/5^;i^. sec->^5^;i/, tert-y5^;V75: £ 
JM^^-^tf 5 ;^ V^L 1 4 M> $f*L<«5fci:ViL10M, J;D|!?^U< 

20 - 7 'J jv, 3 - 7 u ;v) . tf u vy\/ 2 - tr u >?;v, , 3 - 1! u v^;v 

1J-yu;V) , h!^vx;i/, tfU5vx;i/ (fj, 2 - tf U 5 i?x;i/, 4- 
fu^i^x;!/) , tfou;i/ (^J. i-t!PU;i'. 2-H^u;l/^ 3-tf 
25 Du;i/) , -r^yv^u;!/ (M^ 1 5 ^i/u 2 --r 5i5^yu;i/, 

4-tf5V^U;i/) , t:Ui$^e^x;i/ 3 - tf U iS^'v^xjl/. 4-tf 
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i-y^jv. 2-i-y=^)V) , T>xu;i/ 2-7>xUJU. 9-7 

-^yu;i/. 4-^y^))v. 5-^/^))V. 8-^/'j;i/) , -rv^y 

5 - V ^ y u , > K u ;i/ (M. 1 - > f u 2 - h u 
3-^>b'u;i/) , 2 ~^>^/5"Ti/u jw, [b] 5^x-;w 

, (^3J, 2-^>!/ [b] 5^X-;i/, 3-^>y [b] ^X=.)V) . ^ 
>y [b] 7 7X;i/ (M. 2-'^>\/ [b] 7^^;i', 3-^>y [b 

20 ] 7^x;p) UEi}im^^<^n^o 

3 _ 7 a 7 ;v=^;i/«fc£ ^ j&tffl e, n ^ . 
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^ifc7^T©*^§tt^m^sj (DmwLmtLx\t. m^\i. ^^v 

t)J: V^C i_67;Vn^i^, kKo^^i/, Sife ^ tlX X J; C g _ ^ 4 

s^$nxviX'b<j;vi7^ y [757, s^$nxiixt>ct i.^ 
x5^;P75y, >'x5";i/75y, 7'otf;P75y> ^v^u\f.)v 

25 75/^) , g^$nxt/iXt)ci:t.i^ C 2-67';i/yr:;l/-7 
$y (^(1. t:r.;i/75y, yo^:z;i/75y> ■< v y □ a; -;V7 5 y ) 
, S^^nxiiXt)=bViC2_67;l' + r:jl/-75 y 2-'J^y- 

h-7 % J . 4 -^>^>- 1 -'i';i'-75 y , 5-'\^v>- 
i--i';v-7^y) . s^^nxvix t) J:Vi^:y x«i?-c 3_8->^ □ 
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5 5}?^^i^7ay. v:/pj}^^i^7^ y ) ^ >i^;v5>iv7^y, tt^^nx 

3 ~ o 

10 )V7S.ym) > S^$nTViT'fei;ViC6-i47U-;i^-;^;^^::^^1^7 

sy ^>^y-f;i/75y> ^^h-f jV75y#) . fi^^nrv^T 

7^y, X h4^e/;i!3;i/4<n;i/7 5 y . y □:i^^'>;^;i^4^::^>7 5 y , :/ 
h^'>;^3;i^7}^x;i/7 5y^) , s^^nrv^Tt) J;viC i_67;v=^;i^x 
15 ;^/j^x;^75y (*«J> y 5^;uxjV3jsx;v75 y , x^;vx;i/7jNXji/7 5 
y^) . w^$nT^iTfei;viC6-i47U-;i^x;i/j}^x;i/75y (^J 
, 7xx;i/7.;V7j^x;v75 2 -±y ^}V7.)V-^^=^)V7 ^ / . i-t- 
7^;i/7.;V3j^x;v7^ y ^) ] . *;u^;w. ti)Vt^^i^. m^^nx^^ 

20 tfA*n-r;i/#) . mwk-^nx\^^xh^\f^c u7)v^)v-:fo 

xji/ (^!), v-^ pyp t:JV:^3;v>i^x;v. v-^ o^^^'jl/^^jJ^x;!/. 

) , ttm$nTViT^)j:viC6-i47'j-;i/-:^;v5i^~>'i^ (^J> 

25 ,.,,7y)\^^)V-tiJV^=^)V(.ifii. y jL=i)V7-^^)V. 3-:7a:X;i/ 

xP5^y-r;v, xy-YJV^ 7P-f;v. y ;^>'^^-J^^ 
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:^7^;i/x;i'/i^:^;i'^) , nx v^x t> j: c g- 1 47 u 

7xx;i/7.;i/7^ xji/. i -:h7 5^;i/x;i'7^ 2 

im. ^^)VtJ JVn^e-i )l:t^zy. X5^;i/;fj ;i/A'^-r 

v^) > ®^$nxvix=bJ;Vii^-Ci_6 7;i/+;i/;^;vn^:-i';i/:t=^-> 

20 , em^nxvixfej;^^^:^ -^fc«>^-C6-i47U-;i/:*j;i/A'^-f 

im. y ^ y ^ )Vti )]^ n'^'i )]/-^ 

;^;i/7 ^ 7.;i'7x-:J-^-f;i/. ^fcJ*c:ne)©g^»30^ 2«£j^ 

t^\/^'Lzm. $f ^ b < « 1 fj:Vib 3 fS^bXViXfc.^; < , e^S^?5^'2 

«mSA^© rx7.x;i/<fc$nxvixfe tux 
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:/5^;v> •I'VT'^^;!/. sec-:/^;i/, tert-^^^^ju, -rv^> 

mm&Amo rg^$nxviXt)J:v^C2_67;i'^-;i'j © rcz-g 

gmSAii® rg^^nxv^xt) ct v^c ny;!/^;!/] co rc 

3_siy^ nr )V^)V} tLX\t. Di/o -> d 5^ ;i/ 

, u^>^jv. v-i^ ens. 
20 «^»Ag^0 ra^$nxviX'bJ:ViC6-i47'U-;i/j <d rcg-i 

25 i677;v^;i/j <tbx«, ^>v^;i/> 7x^5^>, i?7xr:;v^5=-;i/ 
, 1 -:^7^;^p^5";v> 2 -i-y^)V;<^)V. 2, 2 - 5^7 xn;i/X9^ 

3-7xx;vynt!Jl/. 4 - 7 x-;V'7'5^;V. 5-7x-;V^>5^ 

2 - h*7xxu;i/p^5^;i/> 3 - t:7.x - u 4-tf7x- 
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5 tt^^AW© rs^$nTViTt)i;ViC6_i47'J->'l':t^vj ® r 

rc ,_i67^;i^^;p:t + >'J i:LT«, ^J;iti, ^ > 5^ :t 4^ . 7 

m^^Amo rgj^^nxt/iT t> J; vi c 6 7 ^.'v^^v^^^j <^ >" 

cne. rc i_67;i-::34^>'-:^;V7j^i::;i'j > rc i_6 7;v^;i/Sj , 
rc 2_6 7;K5r-;i.j , rc 2.6 7;i'^-;i^j . rc i_67;un^v'j 
, ^ c ,.,7 . > c i_67;v^;v-75 y , C2_67;v^ 

n;i/-75y, C2_6 7;i/^c:::;W-75 y . C a_67;Pn:^S^-75 y 

25 , f c ,_^7 JV^JV-:^ . rc 7;i^+;i/x;i'7j^r:;i.j , 
rc i_6 7;i/^>'Vx;V7^ , ^ c ,_^7 2. 
yj , rc x_67;m^'>-;^;^^->'i'75 y J , rc ,_e7;i/+jU7. 

7;i<'Zi^'>-:*i;i/jJ^3:;v:t=^>'j . rq&y - c a_67JW+;V:^j;WA*^-f 
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5 v^a7;w+;i/. c i_67;i/34^^> c i.^7)Vn^->-:^)v^^-)v. 
c i_6 7;i'=^;i'5"^, c i_6 7;p^;i';^;i'7^ c ^_s7)v=^)vx 

)vy^'f')Vts)]^n=^-()vm , -^fc«v?-C6_i47'j-;v;^3;wA 
;u/N'^<;i/> 3 - 1: u i^;!/;^?;!^^^^ 4 - tr u >?;l/;^;^/^*^ ;i'> 

mm^Amo) \C ^.^^7^)-)V:^^i^-tS)Vt^=:.)V] , rc7_i6 

20 7 =7 )\^^)V-t^i^~t) . rc v'i^ □7;w^;i'j . rcg 

_i47U-;vj> rc 6 75;i/4^;i/j , rc 6_ 1 4 7 u -ji'^t^ 
, rc 7_ 1 ^>'^=^''^^ + '>J > rc e- 1 47 u -;i/5^:tj , fc^.i 

67 ^JV=^Jl/5^:tJ , C 07;i/^;V-75 y . C6-147U- 

;i/-75y, rc3_8>'^ □7;i/^;i/-;^7;P3j<x;i'j . rc6-i47'j 

C6-i4TU-;i'7;;i/sJ^x;i/j , rc e- 1 47 u -;i'X;i/7xr xjWj , 
rc 3.8^/1^ P7;i/^;w-:^3ji/3j^x;i/75 yj . rc e- 1 4:?^ u 
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5 C i_67;i/4^JV. ±fBbfcSm^nTViTt) j:liC 2_67;i'^r:;V, ± 

UfcSl^^nTVix fecfc c i_6 7;mr;i/;5^;i/7^' ±ibu^s^ 

C,^_^7 )^^)Vti )V. i^- C ^^^T )V. 

-^fc«v - c 47 <J -;^;^3>'^/^'t'r ji/. Ekmu'f-M\z^muf- 

^$nTliTt)c]:li C i_6 7;i^4^;i/, ±tBbfcfi*|;^nT^iTfe J^V^C 
20 2 _6 7;V'Jr:2;i/. ±Ebfc:Sm;^ nx^iT'b.kViC 2.67;u^-;i'. ± 

IBb/tS^^nTV^TfeckViC U7;V=^;V. ±IBb/!:S^$n 

TV^T=fo<i:I.^C6-i47U-;i/, ±fBbyc*M^nTViTfeckViCi_6 

7;V3^>/. ±f3b^s^fe$nTViT'b«fcVic i_67;v^;i'5"*, ±ib 

bi^cSM^nxViTfe J; ViC6-i47U-;i<'5^^, ±fBb;'S:fi^$nT 

i_67;v^;vx;i/7^ -ji/, ±iBb;fcgm$nTv^T=fo J;ViC 6_i 
u -;p;^;i'>'>r ±iBbfcttm$nTViT^)J;ViC i_6 7;i/^;i/7. 
)\,-^-)],^ ±fB bfcMii^nTViT'fo j;(^^c 6_i47 u - ;^ ;i/ tJn n ;i/ 
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»^L<ti (i) 5:^cj:V^>bl4M (»^b<«5;^^^blOM) ^ 
S;^^gmma, (ii) Si^cCVib 1 0MI^3^Si^^^^SSfc« (iii) 
10 7 75:1^ b 1 OM^i^^^i^75^e>ffiS© 1 P^tK^M^ ^^l^TT^ 1 

) . 7U;u (^^J. 2-7U;u. 3-7U;u) , tfu>?;i/ (M. 2-k°u 
v?;v, 3-if'j>?;i/, 4-'t:U>^;v) . 5"7y'J;v (^J. 2-9^7^/u 

15 4-5^7yU;l/, 5-5^7l/U;i/) > :t^+>-yU;V («?1J> 2-:t^ 

yu;i/. 4-^yu;v> 5-=^^yu;i/, 8 - + y u , v^y u 
1 --r v=^^y u 3--ry^yu;i', 4 --r v=^^y u 5- 

20 4 - tf 'J $ vx;!/) , tfnij;v (^J, i-tfnij;i/. 2-t!aU;i/, 3 

-tfpu;p) , -r^^i/u;]/ (^J, 1 5 :$^v^u;v, 2 5 ^$7'^/'; 

yu;i/. 4-lf^yUJV) . tf'jy>fx;v im. 3 - tf U ^5?x;i., 4 
- tf u ^i^e^x;)/) , -rv^'Ti/u;!^ 3 --r v^^jyu jv) . -I'v 

>Fu;i'> 2--f>Hu;v> 3--r>Hu;v). 2-^>y5^Tyu;i/ 
, ^>y' [b] 5"xx;i/, 2-^>i/ [b] 5^xx;i/. 3-^> 

V [b] 5^xx;P) . KyV [b3 77x;U , 2-^>y [b] 
7^x;w. 3-^>y [b] 7^x;i/) T^^OD^^ji^^mS, '^J;^« 
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}:fn^Ji^-)l cm 1 - tf P U v^-JU. 2 -}iUiJi^-)l. 3_tpp,j 

iBUfcfi^snT^iTfe j;ViC ,_6^>'^+>'^» sjfes nx T cfc c 

1 - tf D U 5/x;i/;^3;i.^-;u, 1 - tf ^ u S^x;i/;tj ;i/zl^x;i/. 
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> r 3 fiVib 1 nicD^^M^t^m®^, mmm^^ 
ffyuf. hHD^v', Ci_6 7;p3 4^i^, Apy^-fb^nxvixfe J: 

20 -hn. >'7y 75:t*:^?t$f*bVi. 

(1) ^y-j)]/. 2 - 7 )V^a^>-y)v. 3 - 7;i/:tD^>s^;i/, 4- 

□^>v^;V> 4 - ^ D D^>i;;l/, 3, 4 - 7 Jl/rt O ^ > >^;i/ 
. 4 -7^ y ^>>^>'l'. 4 -r: h nOv^Jl/. 4 - v-7 7 ^>-:^;i', 7 

(2) 2 - tf u 3 - tf u 4 - tf u 
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5 (3) i-'^y^)]/^^)V. 2 -i-y9)V:^^)V. -(>T>- 2 )V 

(4) 3 --r > i -7}>;i/^;v-r > h'-;v- 3 --r jv;^^ 

3-^>V [b] ^JL-}V:^^)V. 2 J rg 
10 m$nTViTt)J: Vi, 3 J^ViL 1 H@©^lll^i="(h, ^^1^-?, 

(5) D^^v^jl'p^g^;!/. □^>5^;i^p;5^jl., ^>i5^>-2- 

15 ^{k:7Ki^»^W-rs c i_4 7;i/^;i/»j , 

(6) 4 - t!^ U -r N ^ t F o 7;i/7U x h ^ t H 

□ 7 ^ >- 2 --f T- h ^ k H D >- 3 -r>FU>-3 

^^T'S c i_4t;p^;1/Sj fi.Eifim^^t^.. 2- 
20 7;W:ta^>>^;v, 3 - y )V^n^>i>)i. 4 - y )Vtu^yi^)V. 4 
- h F a=^'>^> 4 -T 5 y ^>5^;i', 4--hn^>i;A, 4 
-/7 pp/^>i^;i/, 4 i>^i^^>v?;p> 4 - y ^>>^;i/, 3- 
y :A^)V^>P)V. 3, 4 - v'i^ D □^>e;;i'. 3, 4->? 

25 - t: u v;i/y 3 > H-;i/y i - Ji^;i/5;i/-r > K-;i^- 
3-^jvy5^;v. 3 -^>7 [b] g^xz:;vy 2-^yu;py5^ 

3 - y)V:^U^>i?)V. 4-y)V:^U^>'J)V. 4 -k HD:^$/^>v? 
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4 - 7 ^ y 4-iihO'<>i^;U, 4 - ^ O o ^ > >?Jl/, 

4 h=^^'>^> 4--y7 J ^>z^}V. 3 - h U 7 □ 

3, 4 ->>^ nn^>iyJV. 3, 4 - i> y > 

^y^^f y )V^u^>9)\^. 3 - tf u 4 - 

•5 3 --r > K-;V^5';W. 3 -^>V [b] 5'x:n;w^5^;i/, 1-^75^ 

o 

-NHCH (QM YQ^C (=Z«) - 

(2) g^^tlTViX feci; Vi, 1 fd:Vi L 7 f@©^^J^? ^^M^, 
m ^ m ^ ct ti^ M E T e. ^ ^ P e ii n ^ ^ X o II ^ <h T^cC ^ 

5 fj:Vib 1 4M^^mummm. 
^ 5 1 4 M^mm^-^nmm^. 

20 

( 6 ) fi^^nxv^Tfe^v^^mit 7 ^T©#^^tt«ms», 

e Mfin-ssi^STfiM^ tiT^^T 'feet i/ic ,_4 7;i'4^;u 

Q ^ i bT«. 

25 (1) 2 - 7;i/pt o^>v;i/. 3 - 7;p?e- n^^s^;!^, 4- 

7Jl/:t □^>i^;V, 4 - ^ □ □^>i^;i/. 3, 4 - 7 D ^ > JU 
^ 3, 4 □ □^>i^;i/, 7;i/:f P^>f^;W, 4~t:HD4^ 

->^yi^)V. 4 v^>v?;i'. 4 - h 'J 7;i^:top<^;i^^>>?;i' 
^ 4 -75 y ^>-:^;V'. 4 -=Lhu^>z;)v. 4-=/7 J ^y'j)v. 7 
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(2) 2 - tf u 3 - 'd^j 4 - h°u >';^;<5^;^ 
5 T^tVi U 1 4M^#:!^1g^|gS^^bTVi^ C i_4 7;i'4^;i/Sj , 

(3) I -i-y^)V^^)V. 2 -i-y^ji^^jv. ^ yy'y- 2 )V 

(4) 3 -<> 1 -5i^;i/5;K > 3 --r ^u/^" 
ji', 3-^>y [b] 5^x-;w^5^;i/, 2 u;pp<5^;P:^<H® rg 

(5) D'\=^r>';up<5^;i^. u^y^ji ^^jv. -r>^>-2- 

(6) 4 - fcT'^'J >'x;i//5^Jl/, xh^t Kn7;U7U;i/, -rh^hK 
20 uyyy~2^^)V. xh5t:>*Dtf^>-3---r;Px -r>KU>-3 

)f^^)V. ^>y;i/, 4 -7;i/:tD^>v';i/. 4 - 1 H d^s^^>v';1/, 

'^>i57 7Jl.:tP^ 2 z^)V;/^^)V. 4 - tT U S^JI/^ 

n -a « « -x? a ^ ^ ti T i T ck t i c 1 _ 4 7 ;i' =^ ;w « T fi $ ti T V i T 



wo 2004/063221 PCT/JP2003/0 16978 

48 

TViTt)«fcV^NH*fett (3) O^^-to 

f C ,.^7)l=¥)Pm} tVT\t. n^it^ X5^;U, ■fn\^)l 

5 fj^m^^ ^ti^o 

Q^tVX\t. CHg. CH (CH3) , CH (CH2OH) , NH;^ 

YtiC i_6T;i/^;i/airBm$tlTI/iTt><i;l.i. S-CONH-. - 
CSNH-. -CH2NH-, -NHCO-, -CH2O-, -CHgS 
10 CH2 CHa-T^b^n^S^^f . 

rc i_6t;1/:^;p»j tbT«. ^^J^. x^;i/. :/atf;w 

. ■<Vy^Dtf;i'. ':r^JV. -ivf^jV. sec-'/=^)V. teit-^^-Jl. ^ 

>^)V. -iv^yj-)V. ^-:t^>5^;i/. v^en^o 

YtUTti, ^-CONH-. -CSNH-, -NHCO-, -CH 
15 2NH-T^$n^S:!&^*fi^* b^io 

P « ( 1 ) 7j<^JI^. 

(2) i3^J#^ : l'^Mt>^n^7 ^ JnUn (hh^^^T^^XOS 4 

(3) ^ J^-J2-C(J3) (Q3) Y^Cd^) (Q^) Y^CIJS) 
(Q=) Y^C (J (QM C (=Z^°) - 

(^ffs #iE-^«t5fBi:|Wlicil*^'r) TSt>$ns»> 

(4) ^ -J^-J2-C(JM (QM Y2C(J«) (QM Y^C ( 

25 JM (Q9)C(=Z^'')- 

(5) ^ J^-J2-C(J^o) (Qio)Y3C(J^M (Q»^) C 
(=Z - 
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(7) ^ j^- u 'umtitmMm^yr^t) T^b^n^K^^fo 

( 1 ) Asn- 

( 2 ) Trp Asn-, 

( 3 ) Asn Trp Asn-, 

10 (4) Tyr Asn Trp Asn-. 

( 5 ) Asn Tyr Asn Trp Asn-, 

( 6 ) Pro Asn Tyr Asn Trp Asn-. 

(7) Leu Pro Asn Tyr Asn Trp Asn-. 

(8) Asp Leu Pro Asn Tyr Asn Trp Asn-. 

15 ( 9 ) Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

(10) Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

(11) Arg Glu Lys Asp Leu Pro Asn Tyr Asn. Trp Asn-. 

(12) Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

(13) Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

20 (14) Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

(15) Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp 
Asn-, 

(16) Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn 
Tip Asn-. 

25 (17) Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr 
Asn Trp Asn-. 

(18) Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn 
Tyr Asn Trp Asn-. 

(19) Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro 
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Asn Tyr Asn Trp Asii-» 

(20) Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu 

Pro Asn Tyr Asn Trp Asn-^ 

(21) Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp 
5 Leu Pro Asn Tyr Asn Trp Asn-^ 

(22) He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys 
Asp Leu Pro Asn Tyr Asn Trp Asn-> 

(23) Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu 
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-» 

10 (24) Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg 
Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(25) Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin 
Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(26) His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val 
15 Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(27) Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu 
Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(28) Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val 
Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

20 ( 29) Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala 
Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(30) Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly 
Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn- 

25 (31) Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin 

Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp 
Asn-, 

(32) Pro Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro 

Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn 
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Trp Asn-> 

(33) Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin lie Pro Ala 
Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr 
Asn Trp Asn-. 

5 (34) Gin Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin lie Pro 
Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn 
Tyr Asn Trp Asn-, 

(35) Arg Gin Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin He 
Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro 

10 Asn Tyr Asn Trp Asn-> 

(36) Ser Arg Gin Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin 
He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu 
Pro Asn Tyr Asn Trp Asn-. 

(37) Gly Ser Arg Gin Gin Pro Gly Leu Ser Ala Pro His Ser Arg 
15 Gin lie Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp 

Leu Pro Asn Tyr Asn Trp Asn-> 

(38) Ser Gly Ser Arg Gin Gin Pro Gly Leu Ser Ala Pro His Ser 
Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys 
Asp Leu Pro Asn Tyr Asn Trp Asn-. 

20 (39) Ser Ser Gly Ser Arg Gin Gin Pro Gly Leu Ser Ala Pro His 
Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu 
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-> 

(40) Glu Ser Ser Gly Ser Arg Gin Gin Pro Gly Leu Ser Ala Pro 
His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg 

25 Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

(41) Pro Glu Ser Ser Gly Ser Arg Gin Gin Pro Gly Leu Ser Ala 
Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu Val Gin 
Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-. 

(42) Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin Pro Gly Leu Ser 
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Ala Pro His Ser Arg Gin lie Pro Ala Pro Gin Gly Ala Val Leu Val 
Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-> 

(43) Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin Pro Gly Leu 
Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val Leu 

5 Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-> 

(44) Ser Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin Pro Gly 
Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val 
Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(45) Leu Ser Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin Pro 
10 Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly Ala 

Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(46) Ser Leu Ser Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin 
Pro Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly 
Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn- 

15 , 

(47) Tlir Ser Leu Ser Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin 
Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin 
Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp 
Asn-> 

20 (48) Gly Thr Ser Leu Ser Pro Pro Pro Glu Ser Ser Gly Ser Arg 
Gin Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro 
Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn 
Trp Asn- 

25 J MJ, (a) TK^H^^fcfa (b) BM»^^LTV^T=bJ:Vi?iS 
^-^tJKI^STrm^^nTViTt) (1) C ,.i,7zy)Vm. (ii 

) C ,.,s7)P^}VM. (iii) C8_i47U-;PS> (iv) tiJVA^-( 
)Vm. (V) ti}V^=¥i^)Vm. (vi) (vii) 7$>?/g 

, ^rz\t (viii) ^Urt^v-D-fjl/^^^l-, 
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10 fjo^'fflii e>n^. 

2 _xc 5 yx/ij 4 a^J^yU . tf^'Jv'-JV (^J, 1- 

15 tf^'Ji^n;!/, 2 - tr^U >^::::;V> 3 - U v':!;!/. 4-tr^U>'- 
. }d^yP=L)V m. 1 - tr^^ v'::!;!/. 2 - tf^^>':^;p) , ^ 

'NxDi^^ ^-^tj 5 7S:ii 1 1 0 M(D0^m^mmm&fsi^f}^m\r^^n^ 

20 . 

M^S t |WI^ (Z) ® n-5 , 

'"c sTi/Jvaj turn, c^.y^TJV^ 

25 i_6T;i/4^;i'-;^;i^7j^:^;i') 75:t*j5^ffl^i ens. 

rc i_i 5 7;i/^;vaj ttrti, x5^;i/. yptf 

■I'vVpfc!;!/, >^9^Jl/> -fV:/^;!/, sec-Z^^JV. teii-'f^JV. 
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rc6-i47 u-;i/»j tLxit. 7x-;i'. i-i-y^jv 

T}i, (i) >l^;PS;i/> ( i i) C i_,^7 )Vt-:=.)\^ (M. T 

> (iii) C s-s'y^ ^'^ ^^^^^-^^^^-^^ zy^uzfu}^ 

, I - U^^iy)V:ti )V:^-)Vm) . (iv) Cg.gVi^PT;!/ 

10 > u^>^)V7-t^)V. □ A^i/;v7-fe^;u^) (v) C6-i4 
3 - 7xn;i.:/a tf;tr:>ii/^) . (vi) ^ilil^iJ^^fci^^i^^. 
V J ^ )V. y'y-iJV. yu^)v. te;1/jJ^u 7;^/;i'jJ^-;w, 9-^ 

- 1 --i )]/t-:=.)vm) . (vii) uMm=f-&.9\-\z'^nui-. 

3 - h°U v;i/7-fe5";i/> 4 - h: U v;i^7-fe5";i/, 2 -^x-;i/7-fe9^JW 

> 2 -7 u ;u7-fe5^;i/. ^ ;i/*u y 7-fe:5^;i/, u 7 7-fe5^;i/ 

, tf/^U 2 -T-t^'^v, tf U U 2 --1';V7-t . ( 
viii) S^V^Ul leo^^M^JJA^H^mHi^^ ^^M^&tK^^E 
25 ^75^ 1 ^fc« 2 a. 1 )5:ViL 4POA-rPM^ ^-ttr 5 fcCVi 

2 / u 1 -•1' V =^ y u ;p;^7;i'^ 

2-^>\/ [b] 9:L-)Vtl)Vi^=.)V. l-^y^J [b] 7 ^ ;V 
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t-:^)^^) > (ix) 3u\^^bi im(D^mm^sk^\ziiMmi-. ^nm 

v^y u ;i'7-t:5^;p, 2 -'^^v^ [b] 5^x-;P7-fe5^;i/, 2-^>v/ 

[b] >'^::i;i/7-t:5^;l/^) f3iEf)m^^6n. U^^T^7-t^)l. 2- 

> F-;i/;^j;i/j}^::i;w, 3 --r > H-;i/:^3;i/5j^:^;i', 3--f>H-;U7 
-li^;^. 3 --f > H-;pyp hf:rr:;i/, 2 --f > H U >;t);i'3j^:=i;w. 3 
10 -y s.-}V'fu}^t::.)V. xn;!/7-fe5^Jl/. 2 - 'J v'>;^;;I/j}^:^ 
, s 4 - if U JViJ^:^;v> 1 - tf U 

>j-:t7-fe^;p, 2 - tf u v>7iz5^;i/, . 3 - t: U v>7-fe5^;i/, , 

4 - hf U i^>7-fe9^;i/. 3- (1 -}i^J P^t) •fU\i-:^-}V. 3- ( 

t!U 2 --r ;v) yDt;:t-;w, 3- (t!U i^>- 3 ;v) :/D 
15 tr:t-;i/, 3- (hf U >^>- 4 ::^n tf:t::iJI/, 4--f5i?'y- 
;i/7-fe5";i/> □^^it>:^;P'>}^:::;i/, 1 - tr^u 5^>7-fe^;i^, i 

1 -H^U S^-:t7iz5^;V. 4 - t!^U >'>;^ 2 

- If U 5 -:^>;t>Jl/Ji^::::;i/. 4 - t: U 5 >^ >;^3;i/3j^njl/, 5-tfU5>?> 

2 - fc:u 5 >'>7-fe5^;i'. 4 - tr u 5 >'>7-fe5^;i/, 5- 

20 t! U 5 >^>7-k5";U. 3- (tf ij 5 2 --fJV) yPtfrtn;)/, 3 

- ( t: U 5 >^>- 4 --r yptf:t-;l/. 3 - (l£U^>?>-5--f 

■:fa\f:t:zjv. -f^y-^jv. ^^D-y^jv. -t^^/^jv. d-^ 

25 (2) m^^^^mmmr-mm^nxh^xh^^^c ^.^^7jv^)vmt 
bxa, (i) -*fc«i^- c 57jv+;i' (.m. 

, ^:f^)V. :^^^)V. . (ii) ^y-*fc«>? 
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(iii) -i^rz\tz^-Cs-^'y^^7)v^)v-c,.,7)v^)v 

^)vm) . (iv) -^rz\ti^-c,.,,7y)v^)V (m. ^>v;i/ 
5 , yx.^^}vm) . (v) mmm'f'&.f^^^Mmm'!'. mnm^iSLumm 

-^fc«>^- 5 >^V^U 7 C i.eTJP^^S (M> 3 

u;i'#) . (vi) 3u\,^L 1 im(D^mmj-&.^iz^mmi-. mnm^r- 

^tS=Ey - ^tcU'J- 5 /^cEVi b 1 4M (iff * b< 5 ^cJVi b 1 0 M) 05 

> 3 --r > 3- (-r > h-;p- 3 --r 

) yohfji/, 2 -^y u jvp^5";i/. 1 --r v^y u 2-^> 

15 \/ [b] 5»^xr:;i/^5^;i/> 2-^>v/ [b] 7 5x;i/;<^;i/^) fSiEf)^ 
20 x;v, l-:?-7^;V, 2-:^75";i'^) . (ii) mmW.^&.^\z^Mm 

^fumf-^^tssu^^L 7 ^omm^mmm^ (m. 3-tfUi^;i/, 
2-9-x:i)vm) . (iii) 3 1 1 m<D^mml'&.i^\z^mm'f■ 
25 T'Omi'^^tS 5r^^^L 1 4M. ($?^ b < 5 b 1 0 M) 2 ^ S 

2-^yij;i/, i--rv^yu;w> 2-^>y [b] 5^xx;i/, 2 

-^>y [b] 77x;i'^) 75:,HTgm$nTViT'fe J;ViC6-,45"U 

7xx;w, ±7^;i/. h*7xx;i/) fj:^f7i^*ffi e>ns„ 
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\t. (i) tijv/'^'e-ov. ill) -^tcit-j-c ,.,^7)V=^)it})\^ 

(m. }VJ^'E^ )V. J^^)V^ (iii) 

;i/A*t-f , (iv) ^:y-*fett>?-C3_8->^'D7;i/+;i'-Ci 
)\^A=E^)vm) (v) -^;^c«>'-Ce_i47'j-;i'-;^;;i'At-r;p 

-r;!/^) , (vii) mmm'i'&s^iz^mm'f-. ^nmf-Rzsmmm'f-f)'^ 
3 - tru v';u>^5^;i';«3;pA^'r;w, 2- (tf u v^>- 2 ->r;i/) x^^;!/ 

. (viii) 3 ^ccv^ b 1 1 <il©M^M^eJl^fc^^J^^, eS^lM^&z^i? 

u ;i/:^;i/A'^-r , (ix) bui^^l 1 im(Dmmm'f-&.9\-\z^ 
fiVib 1 oM) cD2M^fc«3^^o^§:!^^i^^-c,_67JP=¥;i^:^ 
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- (>r > 3 Ji/) x^ji/:^5j;i/n^:< . (x) s^v^u 

y)^jzL)VU}Vt^r.)V. ^^"^ ^ y ti (xi) Cj 

^«TS^$nTViT'fej;Vic i-i5^'>''^Sj ® rc i_i s 
J tm^m^Tr^t) > (xii) Ci_,57;w^;i'75/:^?;i'A^'f 

10 xiii) C6-i47U-;i'7ay;^j;!/A^<;U (Jie:TB-'5C6-i47'J 

(i) Ci_i57;u^;i/:t^v;^j>>u:!}<x;i/ (c:c:Tm5Ci_i57;^ 
J © rc i_i 57;w+;i/^j ^|siit^S:^-r. {fiJ. tert-:;^^";!/^^'^;^} 

20 7)^x;v) . (ii) c 6_i47'J-;i':^4^v'*;i'^x;i/ (in Cfi. 

147 u r:^^^-^tjfimSTsm$nTViTt)cfcViC 6 - , 47 u 

25 , (i) C i_i 57;i/^;UX;i'4^:::;i/ Cl^lXmo C ,.,^7)V^)Ht r 

MS^'^ty«^S'^ei^$nTViTfc J:vic i_i 57;v^;u»j © rc 
i_i57;p^;v^j ^l^Eii^^^fp ^J> ^>':^;P7.;i/*x;i.) , (ii 

) C ,.,^7 0~-)V7.)V^=.)V (;i CITY'S C 6-1 47 u-ju^ r3gs 
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(i) 75>?y, (ii) c,.,s7^^^^^7^"^^ iccxnoc,_,s 

, (iii) C,.,,7i^)V7S.i^J i^CXnoC,.^s7z^}V\t 
LTJi, (i) C,.,,7)V^)V:t^1f'))V i^^Xn^C^.,s7}V^ 

jut ^mm^^tsmmMxmm-^nx^^xhx^^c s7)v^}v&] 

(ii) C6-i47U-;i'^^if u (;i;i-eB'5 C6_i45'U-;i'ti r 

3- > K - 3 - < :/otf:t::^^. 3-7x 

20 -)V':ru\f^=.)V. i^7xn;i/7i2:g^;v. 3- (tf 'J 3 --Y JW) 

P tf :t ;V > 4 - ^ 2. ^' V - )V7 "t"^ )V . ^ U^^-^yiJ )V:^=.)V 
\ 1 - tf^U >^>7-k^;V, 1 - 1 - t:^U i?::i:t7ii^;i/, 

7xri;i/) 7t^)V. D-if}Vi7 2- (-f > 3 

7jc^M^. 7-fe^Ji/, 3 --f > F-;u;tiJW:iJ^ri;i/, 3- (^^F-;^- 

3-^;i') yotf:r:i;i/, 3-7xn;U7'Dtr:t:::;i-> 3- (hfiJ>?> 
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J (1) C i_67>'I/^;PSTffim$nTViTt>ctViNH, (2) 
5 C i_67;V=^Jl'STem$nTViTt) J^ViCHa. (3) O^fcli (4 

ot!;i', 'fV^^^'JV, sec-'f^)V. tert-^^)V. ^y^)V. 

20 J « t bT«, TK^m^^T&^ff ^ UVi„ 

25 (1) BM^nri^T^foctViCe-i 2^S=:^j^<t:7j<^S> 

(2) fi^^nxv^T^ 1 7 ^mm^f. 

5;^ lib 1 4A5?#J^^^^S, 

(3) mm-^nr\,^rh^^^c,.,^^mmm^nm. 
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(7) em^tlTViT*) J;V>7 5 y 

(8) a^^nxViT'fe cfcl^i^Jnv/S^ 

(9) M^^nxv^Tfe J:V>k KD^^vjl^a. 

(1 0) m.m^nx\^xh^\^t})v-^^^-y}VMi. 

10 (11) «^$nTViTt><J:Li;tjJl'A*^'r *5cfctX 
(12) «ii^nTViTfcckVix;V7t 1^ u Ji/S 

i)-^^^^m'b^^m\tn^m.^^^^\yX\^^x%^\^c ^.^7 jv^ji^^ 

15 (1) «^$nTViTfeJ;i^C6-i2^*:K6^^b7K^*. 

(3) mm-^nx\^^x'h^\,^c^.,^^mmm^mm. 

(5) m^-^nx\^^x%^\f^mmwi7 sKy<D^j^mBn^^it7Km^. 

25 ( 7 ) S^$nT^^Tfe<i;V>75 

(8) mm-^nx\^^xt^^^^7:=->^ym. 

(9) fij^$nTi^T*)^Vit Hp:^v;vs, 

(10) m^-^nx^^xh^i^^tJjv^^i^jvM. 
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(12) sm^tlTViTt) J;i^^7.;i'7 b H V)VM 

^^nrv^Tfectvi 3 ;5:t/i L 1 1 mommmf- t^mm^. mmm^^-ii 

( 1 ) mm-^ nx \^^x h c s - , 2^mmmit7Kmm^m hx ^ c 

2-^ao^>>f;w, 3 - ^7 D n^>>>;v, 4 - ^ d 4- 
15 7 5. y ^>z^)Vf3iEf)^M\^^^n^o 

(2) g^^tlTV^Tfect 1 b 7 t^^lMT, MB 

vibi 4A^mmmmm&^^vx\^^^Ci.47)v^)vmtiyX\t. m 
20 V 4 --r 5 ^y-;i^p^5^;i/fi£d^fflVi e,ns. 

(3) M^^nTViTfcci:v^C8_i4^#:!^^^SS^WbTVi^ C i_ 
4T;i/^;i/«<i: bTti> 1 - :^ 7 / 2 

(4) Btfe^nrviTfe ctvi 3 fjviU 1 nso^SMT t^SM^. m 

?kVib 1 4M^#i^^^lt^^»^^tTVi^C i_47;i/=^;i/»tLT 

(5) SI^I$nTViTt).tVi^^iC7 JJj^TcO#5f#tt^4»tM'fb7XmSSr 
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(6) Mm-^nxi^x%^\,^mM^7 &.r(Dtmm^mmm^^^LT 

(8) Sm$nTV^TfcJ;V^^7-xyS^WbTli^Ci_4 7;i'^;i' 

(9) m^-^nx\,^xh^\,^\i}^u^-y)vm^^\.x\.^^c,_,y)v^ 

> >^ ; i/ ;t ^ ^ 5^ ; 1. 7^ £ ffi 1/ i n 5 o 
i (10) S^$nTViTfeJ:Vi;«3;P4?:^i/;i.S^;tbTViSC,_47;P 

(1 1) fii^$nTViTt)d:v^;^7;i/A'^'i';i.S^^bTii-5C,_47;i/ 

(13) ^«^OCi_,7;i.^;i.StLT«. «^J;^^^. 
. ^U}£JV. ^V^nifjK ^i'^^;!., ^yy5^;K sec-:/5^;K tert- 
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, 4 - ^ uu^y-j)V. 4-7B. J ^y-j)V. 2 - Hu 3 
10 - 1! u 4 - tfu >^;pp^^;i/, i -:t'7^;up^5^;i/^ 2-:^ 

7^;vp^^;v, 3 > h-;vp^5^;v. i -7i^;v5;i/-r > 3 - 

15 sn> ^>i>;^. 2 - ^7 n p^>>^;i/, 3 -^7 np/^^v-:;;!., 4 

- /7 a D^>>';i/^ 4-7$y^>>';^^ 2 - t: u v;i/><5^;u, 3-fc° 

1 - k n^-^x^;!/, -rvyntf;!'. -rv:/5^;p> sec-7' 

Q^ibT^S. y5^;v, k H o^vp^5^;i/, 1 - k H a^s/x^ji/, 
;^3;i'A*t< 2 -;^j;i/A^-r;Px5^;i/;^£;05ifP*U<ffit^ie)n 

thx\t. 4 - k Kn^'>^>>?;i/. ;^7;i/A*^r-i';ixy 3- 

25 k°U vJl/^a^ ;i/ 75:^75^1?^ L<ffiV^ 4-kKD^v^>>^ 
sec-7>;i/> 1 -k HP + vxg^jVi^^/^^t^f <fflVie)n. 4 
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Q'^tLXit. 4 - k H n^v/^>v?;u, 3 --f > F-;i/p< 
5 1 - t Ha:^'>x5^;i^. 3 -i^7:^i>/:/a t^Jl'^^j&^jffSb 

Y i^YMi^n^'tliC- C ON (J ^ M -CSN(Ji3)_^ _C 
10 (J ^*)N (J ^3)-^/ctt-N (J CO- ( J ^ 3:}3j;tJC J ^Mi-en 

Y'tVXit. ^-CONH-, ^Tcit - CUzNH-X^^n^M 
Y^tbTfJ, ^-CONH-, *fct3:-CH2NH--e^$n^S 

20 Y^tVX\t. ^-CONH-"e^$n^Sfj:f55^Sf^UVi, 

J3tQ^ J''^Q^ JS^Q^ J^tQ\ J'^:Q^ J«<hQ« 

xm^m0SLVxh^\^>o z:<Dm^. c (j^) (q^) , c c^) (q 

^) , C (J^) > C (J«) (QM , C (J^ (QM , C 

25 (J«) (Q«).C(J^) (Q^),C(J^'') (Q^''),C(J^ 

M (Q^M ^/c«c (J (Q12) T:-, m^\t. i^^u^y^y 

J2^Q3. Y^chQ^ Y2i:Q\ Y3i:Q«. J'^tQ'. ViiQ^ 
, Y^iliQ^ J^tQio, Y3tQl^ J ^tQiZT^tl^-^-r^ j: tT5S 



wo 2004/063221 PCT/JP2003/016978 

66 

J^tQ'. J^tQ\ 3^tQ'\ ] ^tQ'^ffif^^LXm^J^^ 
J2-C (J3) (Q3) , J2-C (JM (Q^) , J2- 
C (J^°) (Q'°) > (J^2) (Q12) M^^f, tfpij 

Y^iQS Y^tQS, Y^tqe, Y^iiQ^, Y^tQ^, Y^tQ* 

^7&^'^^UT^?:?^figT§lI^. Y^C (J^) (Q^) , Y^C (J^) 
(Q5).Y3C(J«) (Q«)>Y2C(J«) (Q«).Y^C(J« 
) (Q«) , Y^C (J^^) (Q^i) "T, mX\^. tf □ U >^>- 2 

^ J^-J2-C(J3) (Q3) Y^Cd^) (Q^) Y2C(J5) (Q 

s) Y^c (JM (Q') c (=z^°) tTJS, m 

15 Tyr Asn Trp Asn-, 

Tyr Asn Trp D-AsIl-^ 

Tyr Asn D-Trp Asn-, 

Tyr D-Asn Trp Asn-, 

D-Tyr Asn Trp Asn-, 
20 Tyr Lys Trp Asn-, 

Tyr Asp Trp Asn-, 

Tyr Tyr Trp Asn-, 

Tyr Leu Trp Asn-, 

Tyr Asn Ala Asn-, 
25 Tyr Asn Leu Asn-, 

Tyr Asn Ser Asn-, 

Tyr Asn Asp Asn-, 

Tyr Asn Lys Asn-, 

Ala Asn Trp Asn-, 
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Leu Asn Trp Asn-x 

Ser Asn Trp Asn-^ 

Asp AsD Trp Asn-^ 

Lys Asn Trp Asn-^ 
5 Tyr Asn Trp (For) Asn-, 

D-Tyr Asn D-Trp Asn-» 

D-Tyr Asn Ala Asn-, 

D-Tyr Asn Ser Asn-, 

D-Tyr Asn Cha Asn-, 
10 D-Tyr Asn Thr Asn-, 

D-Tyr Asn He Asn-, 

D-Tyr Gin Trp Asn-, 

D-Tyr Thr Trp Asn-, 

D-Tyr Asn Val Asn-, 
15 D-Tyr D-Asn Trp Asn-, 

D-Tyr D-Asn D-Trp Asn-, 

D-Tyr Asn Phe Asn-, 

D-Tyr Asn Nal (1) Asn-, 

D-Tyr Asn Nal (2) Asn-, 
20 D-Tyr Asn Phe(2Cl) Asn-, 

D-Tyr Asn Phe (3C1) Asn-, 

D-Tyr Asn Phe(4Cl) Asn-, 

D-Tyr Asn Phe (AM^) Asn-, 

D-Tyr Asn Pya (3) Asn-, 
25 D-Tyr D-Asn Phe Asn-, 

D-Tyr D-Asn Cha Asn-, 

D-Tyr D-Asn Thr Asn-, 

D-Tyr Asn Pya (2) Asn-, 

D-Tyr Asn Pya (4) Asn-, 
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D-Tyr D-Ser Trp Asii-» 

D-Tyr D-His Trp Asn-, 

D-Pya (3) D-Asn Cha Asn-, 

D-Pya(3) D-Tyr Cha Asn-, 
5 Tyr^ (CHjNH) Asn Trp Asn-, 

D-Tyr ksu^ {CH^NH) Trp Asn-, 

Tyr^ (CHjNH) Asn D-Trp Asn-, 

D-Tyr Asn Ala(2-Qui) Asn-, 

D-Tyr Asn D-Pya(4) Asn-, 
10 D-Tyr D-Asn Pya(4) Asn-, 

Tyr D-Asn Cha Asn-, 

D-Tyr D-Asn Thr Asn-, 

D-Tyr D-Asn Pya(4) Asn-?S: £;0^'$f ^ b V^o 

^ J^-J2-c(JM (QM Y^CdM (Q«) Y^C (J^) ( 

15 Q«) c (=z^») -•v^t>^n^mtLxit. m^\t. 

Fmoc Asn Trp Asn-, 

D-Asn Trp Asn-, 

D-Tyr Trp Asn-. 

D-Tyr D-Trp Asn-, 
20 D-Tyr Ser Asn-, 

D-Tyr Thr Asn-, 

D-Tyr He Asn-, 

D-Tyr Phe Asn-, 

D-Tyr Nal (2) Asn-, 
25 D-Pya(3) Phe Asn-, 

D-Pya(3) Trp Asn-, 

D-Tyr D-Pya (4) Asn-, 

D-Asn Cha Asn- 
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^ J'-J'-C (J'°) (Q'°) Y^c (J^M (Q'M C ( = 

Fmoc Trp Asn-, 

Boc Tyr Asn-. 
5 Tyr Asn-> 

D-Trp Asn-, 

Ac Trp Asn-^ 

Amidino Trp Asn-^ 

Ac Ala Asn-^ 
10 Ac Arg Asn-^ 

Ac Thr Asn-:^£7&m*UVi, 

^ J1-J2-C (Q12) c (=Z^°) -T'gt)$n^ 

Fmoc Asa-. 
15 3- (Indol-3-yl) propionyl Asn-, 
3-Indolecarbonyl Asii-> 

3- Iiidoleacetyl Asn-, 

4- (Indol-3-yl) butyryl Asn-, 
Diphenylacetyl Asn-, 

20 Hexanoyl Asn-, 

Cyclohexanecabonyl Asn-, 

2- (Indol-3-yi) ethylcabamoyl Asn-, 

3- Pyridylpropionyl Asn-, 

4- Iniidzoleacetyl Asn-, 

25 Piperidinecarbonyl Asn-, 
1-P iperidineacetyl Asn-, 
1-Methyl-l-piperidinioacetyl Asn-> 
1-Pyridinioacetyl Asn-, 
D-Glucronyl- Asn-T^i L Vi„ 
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5 (Dit^mm^x'^-rit^m d f)mmx$>^o 

MSIO : Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

1 2 3 4 5 6 7 8 9 10 

it^i^^mi : lPya(4) 10]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Pya (4) -M^ 
10 ^b^tl##18 : [Tyr (Me) lOlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Tyr (Me) -NH2 

it^^mmd : [Phe(2F) lOlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (2F) -NH^ 

it^mn^2^ [lyrSlMSlO 
15 Tyr-Asn-Trp-Asn-Tyr-Phe-Gly-Leu-Arg-Phe-NH^ 

'fb^t)#-^24 : [Leu5]MS10 

Tyr-Asn-Trp-Asn-Leu-Phe-Gly-Leu-Arg-Phe-NHx 

^fc^i^#-^30 : Acetyl-MSlO 

Acetyl-Tyr-Asn-Trp-Asn-Ser-Phe-GIy-Leu-Arg-Phe-NH, 
20 it^mmmi : Fmoc-MSlO 

Fmoc-Tyr-AsD-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Plie-NH2 

<t^t)#-^38 : [D-Ser5]MS10 

Tyr-Asn-Trp-Asn-D-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

{b^t)#-^39 : [D-Asn4]MS10 
25 Tyr-Asn-Trp-D-Asn-Ser-Phe-GIy-Leu-Arg-Phe-NHz 

it-^mmnAQ : [D-Trp3]MS10 

Tyr-Asn-D-Trp-AsD-Ser-Phe-Gly-Leu-Arg-Phe-NHz 

^b^tl#^41 : [D-Asn2]MSI0 

Tyr-D-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
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it'^mm-^Al : [D-Tyrl]MS10 
D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH, 

<t^t/#-^44 : ays9]MS10 
Tyr-Asii-Trp-Asn-Ser-Phe-Gly-Leu-Lys-Phe-NH2 

5 it-^mm^A^ : [AlaSlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-GIy-Ala-Arg-Phe-NHj 

it^mnmo : [Ala7]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Ala-Leu-Arg-Phe-NHj 

it-^mm^bl : lNMePhelO]MS10 
10 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-NMePhe-NHi 

it-^m^^U : des(l-3)-Fnioc-MS10 

Fmoc-AsD-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

'fb-&i|^#-^54 : des(l-2)-Fioc-MS10 

Fmoc-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
15 'fb^'tl#-^55 : des(l)-Fmoc-MS10 

Fmoc-Asn-Trp-Asn-Ser-Phe-GIy-Leu-Arg-Phe-NHz 

it^mm^^^ : [Lys2]MS10 

Tyr-Lys-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

{b'^tl##57 : [Asp2]MS10 
20 Tyr-Asp-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

^b^t)#-^58 : [Tyr2]MS10 

Tyr-Tyr-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

{b^«^#^59 : [Leu2]MS10 

Tyr-Leu-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
25 {b^«^#-^60 : [Pya(3) lOlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Pya (3) -NH^ 

jb^tl#-%61 : lPhe(4F) lOjMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (4F)-NH2 

{b'&i^#^67 : [Ala3]MS10 
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Tyr-Asn-AIa-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
^b^«il#^68: [Leu3]MS10 
Tyr-AsD-Leu-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHa 
<k^ife#^69 : [Ser3]MS10 
5 Tyr-Asn-Ser-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
it-^m^^TO : [Asp3]MS10 
Tyr-Asn-Asp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHz 
^b^tl#^71 : [LysSlMSlO 
Tyr-Asn-Lys-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

10 w^'^m^nn [AiaiiMsio 

Ala-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH, 

^b^#3#-^73 : [Leul]MS10 

Leu-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH^ 

^b-&tl#^74 : [Serl]MS10 
15 Ser-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

fb^^#-^75 : [AspljMSlO 

Asp-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

^b^#)#-%76 : [LyslJMSlO 

Lys-Asn-Trp-AsD-Ser~Phe-GIy-Leu-Arg-Phe-NHi 
20 jb^2^S^77 : [Phe (4CN) 103MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (4CN) -NHj 

<b-&^#-^78: [Trp(For)3, Phe (4CN) 10] MSIO 

Tyr-Asn-Trp (For) -Asn-Ser-Phe-Gly-Leu-Arg-Phe (4CN) -NH2 

^b^tl#^79 : [HphlOlMSlO 
25 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Hph-NHi 

'fb^#3#-^81 : [NMeArg9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-NMeArg-Phe-NH^ 

'fb'&#l#-^82 : [Arg(Me) 9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 
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<fc^tl#-^83: [Arg(asy MejigJMSlO 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (asyMe^) -Phe-NH^ 
'fb-&^#-^87: des(4-5)-Boc-MS10 
Boc-Tyr-Asn-Trp-Phe-Gly-Leu-Arg-Phe-NHj 
5 it'^mmmi : des (4-5) -MSIO 

Tyr-Asn-Trp-Phe-Gly-Leu-Arg-Phe-NHj 
<t^mm^9Q: [9V10. CHjNHJMSIO 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-ArgY m^M) Phe-NH^ 
it-^mm^^l: [8^9. CH2NH] MSIO 
10 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu^ (CHaNH) Arg-Phe-NH^ 
i\:^mm^91 : [Har9]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Har-Phe-NHj 
it-^mmndS: [Lys(Me2)9]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Lys (Me,) -Phe-NH^ 

15 it^mmnm [SeriiMsio 

Tyr-Asn-Trp-Asn-Ser-Phe-Ser-Leu-Arg-Phe-NHi 

<fc-&t)#-^105 : [NleSlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Nle-Arg-Phe-NHj 

^t-^mmnm : [ValSlMSlO 
20 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Val-Arg-Phe-NHz 

it^m^^m : [TyrlOlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Tyr-NHj 

it^mm^llQ : [Nal (2) 10] MSIO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Nal (2) -NHj 
25 ^fc;-&i^#^in: [Phe(F5) lOJMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (F5) -NHj 

it^^^mmU : [ChalOlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Cha-NHj 

it^m^n 114 : des (l-3)-3-(3-Indolyl)propionyl-MS10 
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3- (3-Indolyl) propionyl-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHi 

it'^mmnm (ies(l-4)-[Trp5]MSlO 

Trp-Phe-Gly-Leu-Arg-Phe-NH2 

<t^tl#-^123: [NMeLeu8]MS10 
5 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-NMeLeu-Arg-Phe-NHj 

{k^i?#-^126: [NMeSer5]MS10 

Tyr-Asn-Trp-Asn-NMeSer-Phe-Gly-Leu-Arg-Phe-NH2 

<b^tl##127: [D-Asn4. NMePhe6]MS10 

Tyr-Asn-Trp-D-Asn-Ser-NMePhe-Gly-Leu-Arg-Phe-NHz 
10 {b^tl#^128 : [lOY. CSNHIMSIO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe>F (CSNH)NH2 ■ 

'ft:^#;#-^129 : [Arg(syinMe2)9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (syiMe^) -Phe-NHj 

'fb^i^#-^130 : [Phe (4C1) lOlMSlO 
15 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (4C1) -NH^ 

-fb-g-tlS-^lSl : [Phe (4NH2) lOJMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (4NH2) -NH2 

^C^%##132: [Phe(4N02) lOJMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (4N02) -NH^ 
20 'fb^tlS-^nS : [Nal (1) lOlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Nal (1) -NH2 

<b^tl#-^134 : [TrplO]MS10 

Tyr-Asn-Trp-AsD-Ser-Phe-Gly-Leu-Arg-Trp-NH^ 

fk:^tl#-%137 : [Nle9]MS10 
25 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Nle-Phe-NH^ 

'fb^tl#%138 : [Cit9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-C i t-Phe-NH2 

it-^mnmAO [Arg(Me)9, NMePhelOJMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -NMePhe-NH^ 



wo 2004/063221 PCT/JP2003/016978 

75 

i\:^mmmA\ [D-Tyrl.Arg(Me)9]MS10 

D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

ih^mm^l42 : [D-Tyrl,D-Trp3. Arg(Me)9]MS10 

D-Tyr-Asn-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 
5 it^mmmAi: [D-Trp3.Arg{Me)91MS10 

Tyr-Asn-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 

'fb^tl#-^ 144 : des (1-3) -Fmoc- [Arg (Me) 9] MSIO 

Fmoc-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 

ih'^mmmAb: des(l-2)-FiDOC-[Arg(Me)9]MS10 
10 Fmoc-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 

^b^tl#-%146 : [10^. CSNH, D-Tyrl]MS10 

D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe V (CSNH) NHj 

'fb^i^#-^150 : [Tyr6]MS10 

Tyr-Asn-Trp-Asn-Ser-Tyr-Gly-Leu-Arg-Phe-NHz 

15 ^t^mmm5i [Nai (DejMsio 

Tyr-Asn-Trp-Asn-Ser-Nal (1) -Gly-Leu-Arg-Phe-NHz 

^b-&tl#-^152 : [Nal (2) 6]MS10 

Tyr-Asn-Trp-Asn-Ser-Nal (2) -Gly-Leu-Arg-Phe-NHj 

it^mm^m: [Phe(F5)6]MS10 
20 Tyr-Asn-Trp-Asn-Ser-Phe (Fj) -Gly-Leu-Arg-Phe-NHj 

^b-&it^#^154 : [Phe(4F)6]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe (4F) -Gly-Leu-Arg-Phe-NHj 

^b^tl#-^156 : [Cha6]MS10 

Tyr-Asn-Trp-Asn-Ser-Cha-Gly-Leu-Arg-Phe-NHz 
25 163 : [6^7. CHjNH] MSIO 

Tyr-Asn-Trp-Asn-Ser-Phe^ (CHzNH) Gly-Leu-Arg-Phe-NHj 

it^m^^m: [Dap{Gly)9]-MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-GIy-Leu-Dap (Gly) -Phe-NHx 

^b^tl#^166: [6>F7, CSNH]MS10 
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Tyr-Asn-Trp-Asn-Ser-Phe ^ (CSNH) Gly-Leu-Arg-Phe-NHj 

it'^^mn 169 : [D-Tyrl, Ala3, Arg (Me) 9) MSIO 

D-Tyr-Asn-Ala-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH, 

it^mm^ 170 : [D-Tyrl. Ser3, Arg (Me) 9] MSIO 
5 D-Tyr-Asn-Ser-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHz 

lk^#?#-^171 : [D-Tyrl. Cha3. Arg (Me) 9] MSIO 

D-Tyr-Asn-Cha-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

-fb^tl^-^ 172 : [D-Tyrl. Cha6. Arg (Me) 9] MSIO 

D-Tyr-Asn-Trp-AsQ-Ser-Cha-Gly-Leu-Arg (Me) -Phe-NHj 
10 'fb^tf#^173 : [D-Tyrl. Ala7. Arg (Me) 9] MSIO 

D-Tyr-Asn-Trp-Asn-Ser-Phe-Ala-Leu-Arg (Me) -Phe-NH^ 

it^^^^lU : [D-Tyrl. Arg (Me) 9, TrplOJMSlO 

D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Trp-NHz 

it'tmmmU: [AzaGly7]MS10 
15 Tyr-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg-Phe-NHj 

it-^m^m&l : [D-Tyrl, Cha3. 6, Arg (Me) 9] MSIO 

D-Tyr-Asn-Cha-Asn-Ser-Cha-Gly-Leu-Arg (Me) -Phe-NHj 

it'^mm^- 182 : [D-Tyrl. Cha3. 6, Arg (Me) 9. TrplOlMSlO 

D-Tyr-Asn-Cha-Asn-Ser-Clia-Gly-Leu-Arg (Me) -Trp-NHj 
20 'fk^tl#-^183 : [Phe(4NHj)9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Phe (4NH2) -Phe-NHz 

'fb^<^#^184 : [Phe(4-Guanidino)9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Phe (4-Guaiiidino) -Phe-NHj 

it^mm^m: [Dap(GnGly)9]MS10 
25 Tyr-Asn-Trp-Asn-Ser-Phe-GIy-Leu-Dap (GnGIy) -Phe-NH^ 

it'^mmmU: [Trp(For) IOIMSIO 

Tyr-Asn-Trp-AsD-Ser-Phe-Gly-Leu-Arg-Trp (For) -NH2 

it-^m^^m : [Abu8]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-GIy-Abu-Arg-Phe-NHz 
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it'&m^nm: [Ala(3-Bzt) lOJMSlO 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Ala {3-Bzt) -NHj 

it^i^mn 190: [D-Tyrl. Cha3,AzaGly7. Arg(Me)9]MS10 

D-Tyr-Asn-Cha-Asn-Ser-Phe-AzaGiy-Leu-Arg (Me) -Phe-NH^ . 
5 191 : [D-Tyrl, Ser3. AzaGly7.Arg(Me)9]MS10 

D-Tyr-Asn-Ser-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 

it-^mmnm : [D-Tyrl, Arg(Et) 9] MSIO 

D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Et) -Phe-NH^ 

it-^m^mn : ID-Tyrl. Arg (n-Pr) 9] MSIO 
10 D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg(ii-Pr)-Phe-NHi 

^b^tl#-^194: [D-Tyrl, Arg (Ac) 91 MSIO 

D-Tyr-Asn-Trp-Asn-Ser-Phe-GIy-Leu-Arg (Ac) -Phe-NHa 

<b^«^#-^197: [Phe(3F)10]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (3F) -NHj 
15 198 : [Phe (3. 10] MSIO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (3, 4F2) -NHj 

it-^mm-^m: [Phe(3, 4CI2) 10]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (3, 4CI2) -NH2 

it-^mm-^ZOO: [Phe (3CF3) lOJMSlO 
20 Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe (3CF3) -NH2 

^b-&tl#-%201 : lAla(2-Qui) lOJMSlO 

Tyr-Asn-Trp-Asn-Ser-Plie-Gly-Leu-Arg-Ala (2-Qui) -NHj 

{b'&tl#-^203 : [D-Tyrl, Cha6, Arg (Me) 9] MSIO 

D-Tyr-Asn-Trp-Asn-Ser-Cha-Gly-Leu-Arg (Me) -Phe-NHj 
25 <b-&t(#-^204 : [D-Tyrl. Ala7, Arg (Me) 9] MSIO 

D-Tyr-Asn-Trp-Asn-Ser-Phe-Ala-Leu-Arg (Me) -Phe-NHj 

^b'&tl#-^205 : [D-Tyrl. Thr3, Arg (Me) 9] MS 10 

D-Tyr-Asn-Thr-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

^b^tl#-^206 : [D-Tyrl, Ile3, Arg(Me) 9]MS10 
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D-Tyr-Asii-Ile-Asii-Ser-Phe-Gly-Leu-Arg(Me) -Phe-NHj 
it^m^^2{)l: [D-Tyrl.Ser4.Arg (Me) 9] MS 10 

D-Tyr-Asn-Trp-Ser-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

'fb^«^#-^208 : [D-Tyrl, Thr4, Arg(Me)9]MS10 
5 D-Tyr-Asn-Trp-Thr-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

'ft:^iJ#-t209 : [D-Tyrl.Gln4. Arg(Me)9]MS10 

D-Tyr-AsE-Trp-Gln-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHz 

{b^#3##210 : [D-Tyrl. Ala4. Arg(Me) 9]MS10 

D-Tyr-Asn-Trp-Ala-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 
10 ^b^tl#-%2ll : [D-Tyrl. Thr5. Arg(Me) 91MS10 

D-Tyr-Asn-Trp-Asn-Thr-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

'fb-&#7#-^212 : [D-Tyrl. Ala5. Arg(Me) 9]MS10 

D-Tyr-Asn-Trp-Asn-Ala-Phe-Gly-Leu-Arg (Me) -Phe-NHz 

^^^^^^212 : [D-Tyrl.Val8. Arg{Me)9]MS10 
15 D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Val-Arg (Me) -Phe-NH, 

{[^-&t)#^214 : [D-Tyrl, Gln2. Arg(Me) 9]MS10 

D-Iyr-Gln-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

{t;^%#^215 : [D-Tyrl,Thr2. Arg(Me)9]MS10 

D-Tyr-Thr-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 
20 ^b-&t)#-^216 : des (1) - [D-Asn2, Arg (Me) 9] MSIO 

D-ASD-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHz 

'fb^tl#-^217 : des (1) - [D-Tyr2. Arg (Me) 9] MSIO 

D-Tyr-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 

^b^tl#-^218 : [N({CH2)3Gn)]Gly9]MS10 
25 Tyr-Asn-Irp-Asn-Ser-Phe-Gly-Leu-N ( (GHz) jGn) Gly-Plie-NHj 

'fk^tl»^220 : [Arg (Et) 9] MSIO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Et) -Phe-NHj 

it'^mun 221 : [D-Tyrl, ThrS, AzaGly7, Arg (Me) 9] MSIO 

D-Tyr-Asn-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
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'fb^*^#-^222 : des (1) - [D-Tyr2, AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it^m^^m : des (l-2)-[D-Trp3, Arg (Me) 9]MS10 
D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHz 

5 ^b^tl##224 : des (1) - [D-Tyr2. D-Trp3. Arg (Me) 9] MSIO 
D-Tyr-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 
^b'&tl#^ 225 : des (1)-[D-Asn2, D-Trp3. Arg (Me) 91MS10 
D-Asn-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 
it'^m^^ 226 : des (1) - [D-Tyr2. Ser3, Arg (Me) 9] MSIO 

10 D-Tyr-Ser-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NH^ 
^t'^m^n 227 : des (1)-[D-Tyr2. Thr3. Arg (Me) 9] MSIO 
D-Tyr-Thr-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 
<b^i^#^228 : des (1)-[D-Tyr2. Ile3, Arg(Me) 9]MS10 
D-Tyr-I le-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHz 

15 'ft:^i^#^229 : [D-Tyrl, Val3. Arg(Me)9]MS10 

D-Tyr-Asn-Val-Asn-Ser-Phe-GIy-Leu-Arg (Me) -Phe-NHz 
\t%m^^n^ • [D-Tyrl. D-Asn2, Arg (Me) 9] MSIO 
D-Tyr-D-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 
ifb'&##-^231 : [D-Tyrl. D-Asn2. D-Trp3. Arg(Me)9]MS10 

20 D-Tyr-D-Asn-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 
{b^i^#-^ 232 : [D-Tyrl, AzaGlyT, Arg(Me) 91MS10 
D-Tyr-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
^t'^m^n 233 : [D-Tyrl. Ile3, AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-AsD-Ile-Asn-Ser-Phe-AzaGly-Leu-Arg(Me) -Phe-NHj 

25 lfc:'&«^#-^ 234 : [D-Tyrl, Val3, AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-Asn-Val-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 

235 : [D-Tyrl, Ala3, AzaGly?, Arg (Me) 9]MS10 
D-Tyr-Asn-Ala-Asn-Ser-Phe-AzaGIy-Leu-Arg (Me) -Phe-NH^ 
'[k^'tl#-^236 : [D-Tyrl, D-Trp3, AzaGly?. Arg (Me) 9] MSIO 
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D-Tyr-Asn-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
it-^i^mn 237 : (D-Tyrl. D-Asn2, AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-D-Asn-Trp-AsD-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
-fb^J^S-^ZaS : [D-Tyrl. D-Asn2. D-Trp3. AzaGly?. Arg (Me) 9] MSIO 

5 D-Tyr-D-Asn-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
^t'^m^^ 239 : des (1)-ID-Tyr2, Ser3. AzaGly?. Arg (Me) 9JMS10 
D-Tyr-Ser-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it-^mmn 240 : des (1)-[D-Tyr2. IleS, AzaGly?. Arg (Me) 9] MSIO . 
D-Tyr-Ile-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Plie-NH2 

10 it^m^^ 241 : des (1) - [D-Tyr2. Tlir3, AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHi 
ih^i^m^ 242 : des (1)-[D-Tyr2. D-Trp3, AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
^b^tl#^ 244 : [D-Tyrl, Plie3. AzaGly?. Arg (Me) 9] MSIO 

15 D-Tyr-Asn-Phe-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH? 
it^m^^ 245 : [D-Tyrl, Nal (1) 3, AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-Asn-Nal (1) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
^t'^m^^ 246 : [D-Tyrl. Nal (2) 3, AzaGly?, Arg (Me) 9] MSIO 
D-Tyr-Asn-Nal (2) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 

20 it'^mnmAl : [D-Tyrl,Phe(2Cl)3. AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-AsD-Phe (2C1) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
'fb^#l#-^ 248 : [D-Tyrl.Phe(3Cl)3, AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-Asn-Phe (3C1) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
it^^m^ 249 : [D-Tyrl.Phe (4Cl)3. AzaGly?, Arg (Me) 9] MSIO 

25 D-Tyr-Asn-Phe (4CI) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
'fb^iil#-^ 250 : [D-TyrI,Phe(4NH2)3. AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-Asn-Phe iAMi) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
it^i^mn 251 : [D-Tyrl. Pya (3) 3. AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-Asn-Pya (3) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
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it-^^^^ 252 : [D-Tyrl. D-Ala3. AzaGlyT. Arg(Me)9]MS10 
D-Tyr-Asn-D-Ala-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 

'fb^tl#^ 253 : [D-Tyrl. Pro3, AzaGlyT, Arg (Me) 9] MSIO 
D-Tyr-Asn-Pro-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 

5 it'^^^^ 254 : des (1) - [D-Tyr2. Phe3, AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-Phe-AsD-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
'fb^t)#-^255 : des (1) - [D-Tyr2. Nal (2) 3. AzaGlyT. Arg (Me) 9JMS10 
D-Tyr-Nal (2) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
'fb-&i^#-^256 : des (1)-ID-Pya(3) 2. Phe3. AzaGlyT. Arg (Me) 91MS10 

10 D-Pya (3) -Phe-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 

'fb-&tl#-^25T : [D-Tyrl,D-Asn2,Phe3. AzaGlyT, Arg (Me) 9] MSIO 
D-Tyr-D-Asn-Phe-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
'fb'&tl^-^ 258 : [D-Pya(3) 1. AzaGlyT. Arg (Me) 9] MSIO 
D-Pya (3) -Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 

15 'ffc;'&#l#-^259 : [D-Alal. AzaGlyT, Arg(Me)9]MS10 

D-Ala-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
^b-&tl#-^ 260 : des (1-3) -3- (3-Indolyl) propionyl- 
[AzaGlyT, Arg (Me) 93 MSIO 

3- (3-Indolyl)propionyl-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 
20 it^mnm&l: [TV8. CHjNHlMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly^I^ (CHjNH) Leu-Arg-Phe-NHz 
'fb-p'^##265 1 des (1-3) -Indole-3-carbonyl- [AzaGlyT. Arg(Me) 9]MS10 
Indole-3-carbonyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
{h;^tl#-^266 : des (1-3) -Indole-3-acetyl- [AzaGlyT, Arg (Me) 9] MSIO 
25 Indol-3-acetyl-Asii-Ser-Phe-AzaGly-Leu-Arg(Me)-Plie-NH2 
^b'&tl*-^ 26T : des (l-3)-4-(3-lndolyl)butyryl- 
[AzaGlyT, Arg(Me) 9]MS10 

4- (3-Indolyl) butyryl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it'^^^!i^^ 268 : des (1-3) -Diphenylacetyl- [AzaGlyT, Arg (Me) 91MS10 
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Diphenylacetyl-Asn-Ser-Phe-AzaGly-Leu-Arg(Me) -Phe-NHj 
^b^i^#-^269 : des (1-3) -3-Pheiiylpropioiiyl- [AzaGlyT. Arg(Me) 91MS10 
3~Phenylpropionyl-Asn-Ser-Phe-AzaGIy-Leu-Arg (Me) -Phe-NHz 
it^m^^ 270 : [D-Tyrl. Phe3, Ser-Phe5. AzaGlyT. Arg (Me) 9] MSIO 

5 D~Tyr-Asn-Phe-Asn-Ser-Phe-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it-^m^^ 271 : des (l-2)-(AzaGly7, Arg (Me) 91MS10 
Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
it^!^^^212 : des (1-2) -Acetyl- [AzaGlyT. Arg (Me) 9]MS10 
Ace tyl-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 

10 it'&m^^2U : des (1-2) -Amidino- [AzaGly7. Arg (Me) 9] MSIO 
Amidino-Trp-Asn-Ser-PIie-AzaGly-Leu-Arg(Me) -Phe-NH, 
-fb^^^*^ 274 : des (1-2) -Acetyl- [Ala3. AzaGly7, Arg (Me) 9JMS10 
Acetyl-Ala-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it'tm^n 275 : des (1-2) -Acetyl- [Arg3, AzaGly7. Arg (Me) 9] MSIO 

15 Acetyl-Arg-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 

it^<^^^ 276 : des (1-2) -Acetyl- [Thr3. AzaGly7. Arg (Me) 9] MSIO 
Acetyl-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it-^i^m^ 277 : des (1-3) -n-Hexanoyl- [AzaGly7. Arg (Me) 9] MSIO 
n-Hexanoyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHi 

20 'fb'&«^## 278 : des (1-3) -Cyclohexanecarbonyl- [AzaGly7, 
Arg (Me) 9] MSIO 

Cyclohexanecarbonyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
'fb^«i^#-^279 : des (1-3) -2- (Indol-3-yl) ethylcarbamoyl- 
[AzaGly7. Arg (Me) 9] MSIO 
25 2- (indol-3-yl) ethylcarbamoyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -P.he- 

^t;^«^#-^281 : [D-Tyrl. Pya (2) 6. Arg (Me) 9] MSIO 
D-Tyr-Asn-Trp-Asn-Ser-Pya (2) -Gly-Leu-Arg (Me) -Phe-NH^ 
^k'&i|^#-^282 : [D-Tyrl. Pya (4) 6. Arg (Me) 91 MSIO 
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D-Tyr-Asn-Trp-Asn-Se r-Pya (4) -Gly-Leu-Arg (Me) -Phe-NH^ 
{b-&#l#-^283 : [D-Tyrl. D-Asn2. Clia3. AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-D-Asn-Cha-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
<b-&tl#-^284 : [D-Tyrl. D-Asii2, Thr3, AzaGlyT, Arg (Me) 9] MSIO 
5 D-Tyr-D-Asn-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
285 : [D-Tyrl.Pya(2)3.AzaCly7. Arg(Me)9]MS10 
D-Tyr-AsD-Pya (2) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it^i^mn 286 : [D-Tyrl. Pya (4) 3. AzaGlyT. Arg (Me) 9] MSIO. 
D-Tyr-Asn-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 

10 ^b'&<^#-^ 287 : [D-Tyrl. D-Ser2. AzaGlyT, Arg (Me) 9] MSIO 
D-Tyr-D-Ser-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
it-^^n^ 288 : [D-Tyrl.D-His2. AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-D-His-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
it-^mmn 289 : des (1) - [D-Pya (3) 2. AzaGlyT. Arg (Me) 9] MSIO 

15 D-Pya (3) -Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHx 

it^!^m^290 : [D-Pya (3) 1. D-Asn2. ChaS, AzaGlyT, Arg (Me) 9] MSIO 
D-Pya (3) -D-Asn-Cha-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
'fb^tl»^291 : [D-Pya (3) 1. D-Tyr2. Cha3. AzaGlyT. Arg (Me) 9] MSIO 
D-Pya (3) -D-Tyr-Cha-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 

20 ^k'&#lS^293 : [4Ti^5, CH^NHIMSIO 

Tyr-Asn-Trp-Asn^ (CHjNH) Ser-Phe-Gly-Leu-Arg-Phe-NH^ 
it^^mmU: [1^2. CHjNHlMSlO 
Tyr^ (CHjNH) Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
it^mm^lU: [2V3, CHjNHJMSlO 

25 Tyr-Asn^ (CHzNH) Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
^b-&#)#-^ 296 : [6^T. CSNH. D-Tyrl. Arg (Me) 9] MSIO ' 
D-Tyr-Asn-Trp-Asn-Ser-Plie>Jr (CSNH) Gly-Leu-Arg (Me) -Phe-NHj 
it-^mmn 297 :. [D-Tyrl. Thr5. AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-Asn-Trp-Asn-Thr-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
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'fb^tl#-^298 : [D-Tyrl. D-Asd2. Thr5. AzaGlyT. Arg (Me) 9] MSIO 
D-Tyr-D-Asn-Trp-Asn-Thr-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
•(b^t/#-^299 : (1 N['2, CHjNH. AzaGly?. Arg(Me)9]-MS10 
Tyr^ (CHjNH) Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
5 'fb-&tl#-^ 300 : [1^2. CHjNH.D-Trp3, AzaGlyT, Arg(Me)9]-MS10 
Tyr^ (CHzNH) Asn-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
it-^mm^ 301 : [D-Tyrl. Ala(2-Qui)3, AzaGly?, Arg(Me) 91MS10 
D-Tyr-Asn-Ala (2-Qui) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
^t^mm^- 302 : [D-Tyrl,D-Pya(4)3, AzaGly?. Arg(Me)9]MS10 

10 D-Tyr-Asn-D-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
ib^;|^#-^303 : [D-Tyrl. D-Asn2. Pya (4) 3, AzaGly?. Arg (Me) 9]MS10 
D-Tyr-D-Asn-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
'fb^tl#-^304 : [D-Asn2. Pya (4) 3. AzaGly?. Arg (Me) 9] MSIO 
Tyr-D-Asn-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 

15 ^b^«^#-^305 : des (1) - [D-Tyr2, D-Pya (4) 3. AzaGly?. Arg (Me) 9] MSIO 
D-Tyr-D-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHz 
'fb^tl»^306 : [D-Pya(4) 1. D-Asn2. Cha3. AzaGly?, Arg (Me) 9] MSIO 
D-Pya (4) -D-Asn-Cha-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
^b^tl## 307: [?^8.CH2NH. D-Tyrl. Arg (Me) 9] MSIO 

20 D-Tyr-Asn-Trp-Asn-Ser-Phe-GlyY (CHzNH) Leu-Arg (Me) -Phe-NH2 
it^m^^ 308 : [6^7, CHzNH. D-Tyrl. Arg (Me) 9] MSIO 
D-Tyr-Asn-Trp-Asn-Ser-Phe^ (CH^NH) Gly-Leu-Arg (Me) -Phe-NHj 
it^m^miO : [Nar9]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Nar-Phe-NH^ 

25 {t:^tlll-^311 : [Nar (Me)9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Nar (Me) -Phe-NHz 
^t;^#;##312 : [Har(Me)9]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Har (Me) -Phe-NH^ 
it-^i^m^Zn : [Dab9]MS10 
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Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Dab-Phe-NHj 
it^mm^2U : [0rn9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Orn-Phe-NHj 
it^m^-^m : des(l)-[D-Asn2. Cha3, AzaGly7. Arg(Me)9]MS10 

5 D-Asn-Cha-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
it^mm^m : [D-Iyrl.D- 
Asn2. Thr3, AzaGly?, Arg (Me) 9. Phe (4F) 10] MSIO 
D-Tyr-D-Asn-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe (4F) -NHj 
it^mmmn : [D-Iyrl.D- 

10 Asn2. Pya (4) 3. AzaGlyT. Arg (Me) 9. Phe (4F) 10] MSIO 

D-Tyr-D-Asn-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe (4F) -NH^ 
it-^mm^ 318 : [D-Tyrl. AzaGly?. Arg(Me)9. Phe (4F) 10]MS10 
D-Tyr-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe (4F) -NH2 
it^m^^ 319 : [6>F7,NHC0. D-Tyrl. Arg (Me) 9] MSIO 

15 D-Tyr-Asn-Trp-AsD-Ser-Phe^ (NHCO) Gly-Leu-Arg (Me) -Phe-NH^ 
'fl:'^«^#-^322 : des (1-3) -3-Pyr idylpropionyl- 
[AzaGly?. Arg (Me) 9] MSIO 

3-Pyridylpropionyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
<b'&tl#-^323 ; des (1-3) -4-Imidazoleacetyl- [AzaGly?, Arg (Me)9]MS10 
20 4-Imidazoleacetyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
324 : des (1-3) -4-Piper idlnecarbonyl- 
[AzaGly?, Arg(Me)9]MS10 

P iper id Inecarbonyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 
^b^2^#^325 : des (l-3)-l-Plperldineacetyl- 
25 [AzaGly?, Arg (Me) 9] MSIO 

Piperidineacetyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NH^ 
-ft; 326 : des (1-3) -l-Methylplperidinio-l-acetyl- 
[AzaGiy?. Arg (Me) 9] 
MSIO 
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Methylpiperidino-l-acetyl-Asii-Ser-Plie-AzaGly-Leu-Arg(Me) -Phe-NHj 

327 : des (l-Sl-l-Pyridinioacetyl- 
UzaGly?, Arg(Me)9]MS10 

1- Pyridinoacetyl-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj 

5 -fb^i^S^ 328 : des (1-3) -D-Glucronyl- [AzaGly?. Arg(Me) 9]MS10 
D-Glucronyl-Asn-Ser-Phe-AzaGly-Leu-Arg(Me) -Phe-NH^ 
ib'&J^^^STS : 2-Aininoethyl-Gly-(D-Tyrl, Arg (Me) 9] MSIO 

2- Aininoethyl-Gly-D-Tyr-Asn-Trp-Asii-Ser-Phe-Gly-Leu-Arg(Me)-Phe- 

M^ 

10 >fb^tl#^385 : des (1)-[D-Tyr2. D- 

Pya (4) 3. AzaGly?, Arg (Me) 9, TrplO] MSIO 

D-Tyr-D-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Trp-NHj 

ib'&tlS^SSe : des (1-3) -3-Pyridylpropioiiyl- 

[AzaGlyT. Arg(Me) 9, TrplO] MSIO 
15 3-Pyridylpropionyl-Asn-Ser-Plie-AzaGly-Leu-Arg (Me) -Trp-NHi 

<b^tl#^387 : Dap- [D-Tyrl. Arg (Me) 9] MSIO 

Dap-D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 

<b^«^#-^397 : Methyl thiocarbamoyl-Sar- [D-Tyrl, Arg (Me) 9]MS10 

Methylthiocarbaioyl-Sar-D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu- 
20 Arg(Me)-Phe-NH2 

-fb-D tl#-%400 : (S) -1- (Quinolln-S-yl-carbamoyl) -4- 

thiapentylcarbamoyl- [D-Tyrl, Arg (Me) 9] MSIO 

(S) -l-(Quinolin-8-yl-carbaiDoyI)-4-tliiapentylcarbamoyl-D-Tyr-Asn- 
Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Phe-NHj 

25 tzfib. i^mm<D^^7.^>mmi^ (d it. @b^j#-^ : irmt>^ 

, ||3~54#@, ^4~54#@, II5~54#@, ^6-5 4 #@ 
, ^7~54#S> m8~54#@> ^9'-54#@, ^10-'54# 
@, mil~54#S. ^12-54#g, mi3-'54#a, ||14 
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~54#g. ^15~54#g, ^16~54#i, ||17~54#g 
, ^18~54#@, ^19~54#@, ^20~54#S> ^21~ 
54#@, ^22~54#@, ^23~54#@, ^24'-54#@. 
m25~54#@, B26~54#@, ^27~54#S, ^2 8- 5 

5 4#@> ^29'-54«g. ^30~54#@, m31-54#@. ^ 
3 2~54#@, ^33~54#@, ||34'-54#g, ||35~54 
#@> |g3 6~54#g. ^3 7~54#g, m3 8~54#a, ^3 
9~54#@, ^40~54#g (^l:-g-tJ#^2) . |g 4 1 ~ 5 4 # @ 
, ^42~54#g (<b^tl#-l-32) , ^43~54#g, ^44-5 

10 4#@> ^45~54#g «t^<^m^3) , ^46~54#a iit^ 
tl#-t4) . ||47-'54#g. 114 8 - 5 4#g *fc«ll4 9 ~ 5 4 

15 0®©ffi^j^gil9 

h0T7T175^igCH0ilfflJ3S$ffll^i;t^b'&% 3 2 2 . -fk-g-t? 3 0 5 
■ , -fb^i^ 3 0 3 . W^^m 2 8 6 , {b-^tl 2 3 2 , 'fb'&i^ 1 4 1 ©jl^Pfi 
^^lifFM^^t-. !^W©F B S -l^ F B S*i^J)Pa)^-&, F B S + 
F B S^il[I(3!)Ji'&, 3 2 2 (jl-fb-^tl 3 2 2^JD0«'&> 3 0 5 
20 3 0 5 ^jbP0Dii-&, 3 0 3 3 0 3 ^tP®:l-&> 2 8 6 ^^b-^*^ 

2 8 6 -^JlDOii^, 2 3 2 «^b^tl 2 3 2 ^iP©iI-&, 1 4 1 tt^b-^!^ 
1 4 1 ^iJPOQ^-^, (1-54) {J^i57;^5^> (1-54) ^ilO©^^ 
, (4 5 - 5 4) ti^iS'X5">4 5 - 5 4^JlP©^-&?:^t" o Wi^\%s 
F B S^JPCDia-^OjSjt^SttSr 10 0 % <h bfe*l^©*a*^flltt«r^f . 

J:t;Metastiii (1-54) ©)B«tim^iP^J?£ttfF<iffi ^ o MtS(¥±^ji)±' 

^^-r. 0«V e h i c 1 e (^StK) Olt-fb^!^ 3 2 

2(0. ImM) ^, •«^b'&«Kl3 2 2 (ImM) S:, ■(SMetastin ( 

Metastin 1-54) =£^iPbfeBt©i^^<£^1-, B ^ ^1:^ 
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o 

cttXMetastin (1-54) ommmmmmfs^nm^^-t . mit(^^m)± 
5 mmmm ^^-r- o\tY e h i c i e c^^tK) omt-^!^ 3 0 

5(0. 1 mM) ^, m\tit^m 3 0 5 ( 1 mM) ^, BttMetastin ( 

Metastin 1-54) Sr^jP LfePt(^^*$:^fo mmtt9t-^^(D 
-r. :^$lfi±o;l-«S#^W^^T. ISfft&tiM^^^^H (mm^) 

o 

n-7.mm(D^m'^m^rc^^3k^^•r. m^p. (-o-) «^ii:tm7K 

(-A-) «^ r5'7;5^> 1 7 nmol/kgS4f^, (-•-) « ^ 3^ 
X 5^ > 8 0 mol/kg^-^mi5 <k XS i--^-) tt^i5^X5">170 

nffloi/kgS#i¥©jiatf ^;i/3-:;^li«^S-ro Mti^i^ffii^^P^M ( 

15 mean±SE) (n=5) ^^tc * U^M-k^Tif^^^miZit^X . 

20 ^^m. (-•-) J*^3'X5^>8 0 mo\/\!ig1&^m0 5k^^)V:fyzi> 
m^^m-To m\tWi^m±Wmm (m e a n ± S E) (n = 6 ~ 9 ) 

t^T^r, * *\t^m'kM7i<.i^^m\zit^x. pm-ffio. oiu^T-e* 

7.^j ymm(D^m^m^rcjf^^^7ik-to m^. (-o-) \t^m^U7\(. 

(-•-) it^d^ 8 0 nmol/kg^#g^©jfiipf ^ >X U > 

^i^^^fo m\tW-i^m±mmiBm (mean±SE) (n = 6~9) 
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^n7.y'u>mm(DmW]^m^rzmw:^^ro m^. (-o-) \t^m 

^^7i^^^n. (-•-) «^ i5'7>5^> 8 0 mol/kg^^m(Dit^:3)V 
^3 7.y-nym^^^t. mit^i^m±mmi^^ (mean±SE) ( 
5 n = 4 ~ 5 ) ^TT^iTo 

^^Ti^)v=E> {mm&^mTo mit^i^m+mmmm (mean±sE 

10 ) (n = 4 ~ 5 ) . 

(-•-) «^ i$^7,^> 8 0 momg^^,moik'^if)Vn-7. 
mm^m-To m\tW-i^m±mmUm (mean + SE) (n=6~9) 

m^myK^-^m. (-•-) t^KISSl-SOS S Onmol/kg^#l¥, (-A 

20 -) ^^KiSS]-322 8 0 mol/kg^^^O) ik^ ^ )V 3 - T^m^^mt o 
m\^¥i^m±mmmm (mean±SE) (n = 5) ^^To *\t^m 

mi i\t. ?^^7.^>^MmmT<Dy y h\zmmn^vft^(Dikf¥if 

25 ziym^o^m^m^rzi^^^^'tc m^. c-o-) iit^m^m 

7i^m^m. (-•-) «KiSSl-305 (^b^i^ 3 0 5 ) 8 0 nmol/kgi^ 
■^m. (- A-) «KiSSl-322 (^k^i^S 2 2 ) 8 0 DinoI/kgS#^ 

(Dsfa.^^)vt!::^>mm^m'ro m^tw-i^m±mmmm (mean±sE 
) (n = 5) ^^to *\t±m-kM7K^^m\zit^x. pm^^o. 05 
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10 EllSt*. ;f^^7.^y^^\Z^^^m^y y h!k^imm(D^Wi^^ 
15 Tib-^P 

lEi 1 Sit. / ^7>5">^#{c j;^ ^ y h skfpimm(D^m^&-r mn 

0 1 9\t. :^^7.=5-y'^^-\Z^^y y VM.^7-7s h ;^ x n >iiSO^ 
t) ©S^|iPiC^^t-0T$>^o 0iti4«, y y V<m'^^ii<Dm-^7i^\^. 

# *3 ^ ^ {1 ^ ^ -r o 

02 n.m.mi ^'xm%\^1t^^^■m\z^\'^^^^:x.7.vyvi: 

-;P^iS*^1-0T'fc^o HlffA^, ^ y h<®#:^r Profit « 

25 ^m\z^v^ ^^m^^Ts^t . 

0 2 2 1 3 TiiJSbfc#S^llfc43tt^jfil4' y^ayXxD 
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i3^J#-^ : 1 5 C*S*t7^ hMbbTV^S. 
@3^J#^ : 1 6 C*^;{>^*7 5 H^kUTVi?)o 

5^ H ^ « ^ b # ^ ^ 5^ h* t> b < 7 5 y m t ^ SB ^ ^ S 

\.x\i.fz.hLX\'i. iJiiT© (1) ~ (5) fcfBm$nfc^^*^#if e.ns 

15 . 

( 1 ) M. Bodanszky ^ ^XS M. A. Ondetti, ^^^^K > -fe X 
(Peptide Synthesis), Interscience Publisliers, New York (1966^) 
(2) Schroeder:^ ctli^Luebke, 1f ^:/5"hMThe Peptide). Academic 
Press, New York (1965^) 
20 (3) ^^Mli^flft, ^# (t*) ( 1975¥) 

(4) ^sf&Bj ^^umwk^. ^\\:^%mmm i, iS^^A-i:?^© 

<b#IV. 205. (1977^) 

(5) ^&?&0J^^. li^MiPn^M^ ^14# ^>^5^H^fi£ iSJII»J£ 



PCT/JP2003/016978 
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^7.y M^^m. ^^)i^u-^Am.m. :^ jvt^i^^ 2. 

7 :t 7. 7 X -r h (PyBOP) ^ •:fn^hVy. (fcfoUv?/) 7:j-77*n'^ 

AA^r+i-7;i/:tn7:^-77x-1' h (PyBroP) > 7-7 1f ^ > ^ h U 7 7- 

— r h u X (tfnUv'y) y ^ xy A^^D-y 

P7*77x'f h (PyAOP). 7^ h y ^^'^JV^ a:z^ A^mtVX\t2- 
10 (lH-^>y h U 7 V';W-l-1';i^)-l. 1. 3. 3^=^-t^7;U:tD7;^-7.7x-r h 
(HBTU) . 2- (7-7 If ^>^^ h U 7 V )\^-\-^ )V) -\, 1. 3. S's ^It 7 n 

7 ;t 7. 7 X -f h (HATU) . 2- (IH-^ > ^ h U 7 T ^l') -1, 1. 3. 3-x 

h ^ p<5';i/'7 orii-^ Ax h yy)]^:tui^ h mm , 2-(5-y ;UjJ^';1/ 
:t^>-2. 3->?:^j;P3j^^i^-r 5 H)- 1. I. 3, 3-x hy ;^^)V^u-ryAy' h 
15 ^ 7;i/:tn3}^l/>r h (TNTU) . 0- (N-7 2/ 5 S^;)/) - 1, 1. 3. S-x h ^ ;^ 5^ 

;i/r> n - Ax h ^ 7 ;U:t □ >i< U-f h (TSTU), ;^3;U4^v'f 5 \^mtLX 

«DCC^ N, N" -s^-r y y □ t!;i/* $ hMDiPCDi) > n-x5^;1/-n'- 
(3-e^^5";u7 5 / k-;i/);^3;i./j^s^< ^ Kii^it (edci • m)rjiEti^ 

m^f ^n^ o c n \z ^ ^ m ^ \z it y -iz ^ ^tn mm (mxi^. 

20 HONB, HOBt. HOAt. HOOBt:^J:t*) O^SP*t»*bVi, i^-^tdffl ^ 
A75h\ N. N--=^^5^;i/7-b h7^ h\ N - 5^ Jl/ 1! P U K > fct <i: 

25 h^J y )V:^ajL^ y -)v. y x. y -jvti^or )V:2'~)vm. v^'j- 

-J^^^y. f H7 t: KP7^>;5:a:®X'-x;Pm, 7-feh-h'J;i/» 
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tert-^>^;i':t^->:^;i'j)s-;i/, -f v ;v n :^ ^ ;v j}^ - . 4 

h^v^>>^;i/:t + >-:^;l':!}^*-;i'> Cl-Z, Br-Z. T V > 5^ ;l/ :t ^ 

7U;i/. 2 -7^5^-7 ^^^^w, 4--hD^>i^;v, 4-yh 

hHDtf^x;vg, tert-y^;i'S, bU5^;i'S (Trt) fj:£T"afe^o 
2, 6- njl/^ 2 -x h d^>>';1/, Br-Z, tert-7'5';i/?5: <if 
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yiT.^i^XO'^ ^^'J-)V(0'^m^thX\t. Tos, 4-;>^h^'>- 

2. 3. 6-h U ^^;i/'^>-fe*>X;U:^^r:;KMtr) , DNP> Bom, Bum, Boc, Trt 

7;i/^->0i>^7:iy y S©^^S<h UTHTos. Z, 4-;^h^v- 
5 2. 3. 6-h U ^5^JV^>i?>X;i^7 *-;KMtr). p-p^ h =^ v^'^ >-t? >7. 
;t (MBS). 2. 2. 5. 7. 8-^>i$' P v >-6-:^ ;U :7 ;t 

(Pmc), ^ v5^l/>-2-x;V7:t -;KMts) , 2. 2, 4. 6. 7-^ > p< 

h F □^>y7 ^ >-5-x;i'5i>zi;KPbf) , Boc, z, NO^TSit'T^^'^frf e>n 

•So 

10 ^) i^xommj ^ j^o^^m^x^xm, ci-z. hU7;i':ta7-k 

Boc, Fmoc, Trt, Mtr, 4, 4-:^^^ 5^.'V-2. 6->^:t4: ViJ--r ^ a 
'>Ux>x-r;i/ (Dde) 7^j:^^;0^*^Pf en^. 

h U y h 7 7 > O -T > K U t\^X\i.y t (For) , Z. 

Boc, Mts, mxUEifimii^n^o 
15 7X/1^=^>, UT«Trt, =^^+)- >5^;KXan) . 

4, 4' -i^ ^ h > X t K U (Mbh) , 2. 4. 6- h U h ^ > 

(Tmob) ;ii:^75^^tf Sn^. 

^mmi^m. ts^h, «14x7;x;u [tjvu-ji c^c^aj^, 
20 na7xy-;i/, 2. 4, 5-h u o D 7 a: y — 2. 4-yx^o7xy — 
;^, e/7 y ^ 5^;uT;pri-;i/, a°^x h a 7xy hone, N-tHP 

^i^P^C^ i^^ 1 - fc h* o*i^^>l/ h U 7l/-;i/ (HOBt) , 1- 
b H n4^'>-7-7+f^>l/h U 7y-;i/ (HOAt) tCOXT.'rJV'] fSiEf}^ 

m^f^n^c Jii^©75 y»©S'i4{b$nfcfe® t UTJi, rctpi\tn 

25 jfS-r-sM u >i?7$ h'Ti^'^^f e.n^„ 

m. >7.)Vts>M. h^J y)vtu;<^ >7.)Vts>m> hvy)i^-tu 

mm. M^ith^) :^i^)V>^y> (TMSBr) , b U 'J ;P b U 7 
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>f3iE\z^^m^^&m. ^rzmi^7>'E-7'^t hu^A^z^^mj^fsi 

15 mn(DKm\zm^'r^^xf3i^^'Bm^(Dum^^nu^&> ■/3i<bx^\z 
20 s^75hMbbfc^, 7^ymm\z^f^}^m^fm(Dm^i^xm\tv 

fc'i^s ^-^7°^ Hm©N*)S(D a - 7 5 y 

^mm(D^^y.=^>mmi^ (i) :3>7^^a.i/~>^3:f;v 7 
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z(Dm^i^i}mn<Dm'^:&u^n<^(DU'^^(D^^h^mm\z^t.n^ 

o 

10 feoT'bJcVi, 

^mn(o^^ Ts^^ymm^ (i) \tm^7t^ im. 'h, ^*c. 
s) mxmm-^nx^^xh 
if.^nmm\z^n ^^-/^ ^\t.^':r=f- ]^m^(D'^m\z^^'DXi^wu% 

15 H©C*J««, 7$ H (-CONH2) . ;^;i/j}?4^'>;i/* (-COOH 

) , ts)Vyf-^>^V~ V ( - COO-) , 7 )V^)Vr^ K (-CONHR 
) S/c:tiX7.x;i/ (-COOR) Xh^X^^^^i^^. i^\Z7 ^ Y (-C 

0NH2) mi^\^^^o x7.x;i/*/c«7;p+;i'75 h*®R i UTti, 

3_8 i/^J^ n 7;i/ + ;i/S, 7xx;v, a - -^h :7 5^;i/;^j: ^'^ c 6_ 1 2 U - 
7;^^J^^ b < «a - :^7 5';i/>^5";i'75:i:© Q!-:J-7^;i/-Ci_27 

c r_, 4 7^;p4^;p»©s;&^ iipffix7.x;v^ bxtuffi 

2^^Qj(7)p^i«7X5^>^s#: (I) ©Ji^bT«. mpL^t^mu. 7> 

^rX^7A:^, W^igS^G);^, ^tt^iSi:®:^, ^mmtO^. ^Stt^ 
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•tumm. y^)vm. y'^)vm. -y=L^m. m^m. -^v-iym. ^'x 

;u X > X ;p > ^ © ^ *ii t o 5^1? iff s b , 
25 m^^Txmm'^nmmiz^^Kmiz^i:):$i%m(^ 7.^ymm^ ( 

) \z^i\:-t ^ :^ ^ 7. ^y mm w^\^^oo 
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5 -fb. ( 5 - ^^'Jl'- 2 -:t=^V- 1 . 3 -i^:t^y 4 --I";!/) 

tfAD^jl/rt^^v-p^g^Jl/^b. tert- >^9^;i<'^b$nfcp^i$'7.5">i5l^#:^ 

) : :if%m(D:^^ T.^ymn^ (d ©7jcm»7:?^'7'>;i/>fb, 7)i^)vit 
10 x^ym^i^ (I) »7K^»7&t7-fe5";Kb. /i;P5h-r;Hb. :/o/w 

}^^7.^ymm^ (i) ©;^3;i<'/j^^>'S/0^'x7.x;Kb. 75i>Mb$n^c 

xx;Kb. v/5';i/7$ / y 5^;uxxx;i'^fc, trA'D'i';i/:t=^^vy 
x7vx;i/{b, X h + v;^;i//i<x;i/:t=^->x5";i/xxx;i/'fb> y^s^ui^;!/ 
x;^x;i^^b> - - I , z -i^t^vvy- A- 

-r;!/) ^9^;Px:^T-;i/'fb. p A:^^i/;i/:t^->;^j;i/3i^x;i/x5^;px7. 
20 :^^^7^'^it^nfz:^^x'^ymM^m) -.mifimi^n^ 

^Tc. *^BJ©>^ iS'7.^>m^#: (I) tr\t. J2:;il»0 

1 9 9 O^T!) rg^a?,©g|%J ^7#^^ISSM 6 3 H:^>^ 1 9 8 Htc: 
25 fBlfe$tlT^^'l)cl;'5 7'j:^iie<]^#T*^BJ©;><iS'X^>^^#: ( I ) 

*^BJ(D^:$'7.5^>^^#: (I) ^Tcit^O^^O-fU ^ (SIT 

, *^Bj(D^b^#itio§fBT^^'Sr75«fe§) \tmm^mmm^i^rz\tBm 
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^i^^jg m^it. mm. wm. btjSx mm. i^mm. mmm 

10 E<DmutLx^mx^^o 

"f-pj^fcitmmmuEommtLx^mx^^o 
^^\z. ^^m(oit^i^it. mmmmtsji^y (m. fsh. i^ue) 

i&rm. m'f-m^mm. nmmi&Tm (m. ^ yt^v^yT.fs.a) , 
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5 ^mm<Dit'^m\t. ^mm>^^7.^>. m^\t;^^x^> 5 

4 (1-54) "^^^^ 7.^> 1 0 (45-54) \Zit^r. ^tlfzM'^ 

jvm. (V 7 h;^y-k;v^^t?) , mm. ^m. '^^nnmom 

1 0 0 MM%X$>^o 

k s tVX) {C*fUT, -S(C^#*<jO.l~100mg, ttf^LKlt 
20 mi. 0 - 5 0 mg, J: Oiff «*^J 1 . 0 - 2 0 m g-e^-Sc #M 

^^:ijmt^Eiz^^xh^f3:^^^. m^it. mMMomxitM'^. 0s 

# (#:a6 0 k gtbT) fc^L/T^ -BtCO^^O. 0 1~3 0mg 
b < 0 . 1~ 2 OmgSm. «k 0 iff tt*tJ 0 . 1~ 

^^h. WMQ Ok gmtcr}\zmnLrzm^m^-r^ztf)^x^^o 

* ^ © g M © ^ 3i ffi e> n T <fc ^ s # ici^ ^ ^ n § a t 
bT«. nmm^it\^xmm<D^m^m^^^^itmmui^<^nfim\fib 
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\.^\tm^mM\zi5ii^mm. mm^^m. mmitm^ mmitm. mmm 

m^m. -^mMs mmm. Mmmm<Dmixi^^m:^. mmm^^^^z. 

o 

A, i^x>m:j-hU':7A^;!)?#frf e>n^. 

25 h U -^A. ^i^; U;i/75 y tf:t>m> l/v'^>. *g'fb^> 

©#®^tt^J ; ^J^«#U h*xjl/7;i^P-;i/, 7}?U HxjUf p 'J K 

5!3;i/7i^^r>'p^^;u-fe;i/P-x-^- h u •J'A, /5^;nr;i/P-;^, kHP^ 
'>p^5^J^•fe;^p-x^ k h p^'>x5^;i/-fe;wp-:^, bHn;^->:/Ptf 
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□ - X ^ ©M7jctt itf ^50?^ tf e> n <5 . 
mmitmtLxit. D-y;nfh-;i/, ^it^h 

Zf^y-JV. ^>i^}V7 )Vn-)V. y x.^^)V7 xtHog^ 

10 ^mitntx^xu. m^\t-^^mi^. r7.^;i/tf>i?. a-h^^x 

>zfu7.)Vy 7 ':f7.)vy7y. i^Mni^x5^>, $h:/n-h-;v 
> p^;w777>. 3^;^7;i/Ai?>, ^-A7.9^>> ^) ym:L-:KVy 

hl/yhy'>>^ t°:J^>^o-7>, xhif;w~>F> ;t>;W/J^7'7 5">> >^7. 

7yn2^x^ys m.m-J':fu7.}i-j^j^. 7:txA;^5^>, y 
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h y; >u 4n'-> h\ j-^^ J p( s h xy b*>, 

5 -y^^My. y\iy^^^ t7.v mMyy-y^My. 5- 
FU^^^^J V )),i^u^=^y)\,. UFT> K^^v:?;!. 

h;^;i/'>'7A, ^4^7:t>j^Wh;^3;i/v'^i:.. ^'^KUh*>, x^7=-7 
'J>. rynh,7s^yis,}i-f}m\>i^n^. 

^-yy. ^mzfuf^^yy. T^m^zfu-^^y:^^ mm.^^ j }V}iy 
y. m.n\^^v )V\iyy. mi^y ^ ^ )\^}iyy. :^^k°^;nfv>. m. 

H, mm\dy:/^x^y. m.m\iy ^ ^) 7.^y . '^m\iy5'yy. ^- 

-So 

^•7.T-n>, it^^^;^ N n-jp, g^i?^ D;i.-7 5^y >, @^^'>:/P7=- 
x;^hny> (^j, ^ xym^^^yy z^^y^ ^ x>^ hw^ 7 x >7^j: 
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a) . \d)vmn^ ^\f^^x^>. x:^hP7^h>> 7$y^;Px5" 

^•y-/i57y>. yi/h*xyD>, ^^^^y>. hU7A>'/D>;^£ 
10 ) . 7> Hpy>-&fifePl^^ 7if^xD>7i^) , i/^^y-fHis 

M r^^jg^^j (BRM) J tLx\t. mx\ts tf'>A*--;i/, 

y. -(y^-o^^y. Tii? □ 7 7- nx-fiJ^S^, m'^n^n 
X-$mH^. XU 7.U#-r X5^>, U>Jj^h + '>>, BCG7^5"> 
> □ ij :^Ai7 5^U r>AA-;i/yA. l/A*5l/-;i'. s}?UlJ-y;t;7'f KK, 

:/ p 3 y ;i' jS: 3&5^ tf e> n ^ o 
25 (3) :$^mm(Dit^mtipmmmti^mti^MmM!^^m^t^ct\z^ 
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*^Bj®<fc^ti (I) tm^m<^^mmLxmmr^ct^ r 

tvxu. m^\t. ii) ^mm0^t^^tmmmmt^mm\z^mi\: 
Lxn^n^s^-oymmowt^. (2) :^mm<Dt^m^\>znMit\^x 

15 3) :^mm(D^t^!^tmmmmt^m^\zmMithxn^n^ 2m<Dm 

M(Dm-^^m^x(Dmm^'^^^^x(D^-^. (4) ^mMo^it^^i^t 

^n^2m<Dmm(om:^^n^m^x<Dmmm^^\^^x(D^^ 
mm. mm. mm^^m) \z^^\z^^ir^ctf)ix^^o mMMit. 



wo 2004/063221 PCT/JP2003/0 16978 
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* ^ §g © ^ ffl ^ © ^ ji ffl V i e, n T J; V ^ m s ^ w Id ^ ^ n s # 
itm. m^m. i^mm. ^mm. MmmmomM^mM. mmm\^^^ 

^ ch T # ^ o 

)\^ts^y :f^^yv^)'Vu-7.%)\'y'0 hs. ti ))/t^^ly ^'}')\'7.^ -^^-f V 

o 

;H5S®?:^ h u A. 7'>"j;i/75 y yp fcf:t>it, ^e^5'>, 3^'fk^> 



wo 2004/063221 PCT/JP2003/016978 

107 

-tr ;v n - 7. # <7) ^ tK <4 5^- ^ # ;(>^ ^ ^ n ^ . 
V ; I' H > ^ ^ ^ e> n s 0 

fet^'fb^J.iibTfi, 77.n)V\iym. a-N37x 

mm\z^^xnmt^i)^. mnnn±mznLxmo . oi~io.oa 

20 2 0 a»%5gSTfeSo 

^t^fiK m'^mn±w\zn\^x%^Q . oi~iooa«%, ^ff*L< 
«*tio. 1 - 5 0 $ tjf * b < 0 . 5~2oa*%si! 

'Dxmm'r^^^s mnmM±i^izM\^xm i ^ q 9. 9 9mm%. 



wo 2004/063221 PCT/JP2003/016978 

108 

Tween) 8 0 ( 7 h ^ X A' -j? ^J^'-ttlS, *ffl) , HCO 60(0^^5^7;!/ 

, ^'m^^M im. # 'J v;i/^^ h 8 0 . -^i^nzf-;!^^) . ^imM ( 
) . pHi^gi5i^j (^^j, ^m. T^miti- h 'J ^ Am) . 

25 Xx7 U >^-7i:7';^ ve7A. X9^k>i:fJJ 6 0 0 0?5:<?:) 



wo 2004/063221 PCT/JP2003/016978 

109 

.^^5/x5^i/>^u y-i-y so. 'f)vu=Lyi; f68, -t 

10- hz.t1fii:^^. ±i3mfi)Gtitffl v^-S^ftliS^Jt bT«> mx\t. MWl 

MibTtt, f!i^^f^^;yA^> ■fe;i'n-xiji^#:. trr:-;^a^^*^ 



wo 2004/063221 PCT/JP2003/016978 

110 

5 ck Vio 

^Mn^oi^^mo^i\:,^m'ttc\tmmmmommtQ . s-s o w/ 

15 J:y?-y-U 5^;i'^:^CDaSfi 0 . 5 ~ 5 0 w/ V %. i?*K«3~ 

2 0 w/ V Xifim^l^^^o 

^tz. :^M\z\t-^\zmMM\zmm-^n^mm. m^u^^itm ( 

25 If i/>^"'j Bmm) . mmitm (y']^^m. ^>i^)V7 
)vm) t^a^m'M.m^t^z.tfi^x^^o z.n^<Dmmnm-mzi^m 
m\zmnm^>i^n^w)^xm^^n^o 
&.Mm\tv iimmm(Dmta\z J: f) 2~ 1 2$f*b<«2. 5~8. o 



wo 2004/063221 PCT/JP2003/016978 

111 

^Mmymmt. mx\ti o o'c- 1 2 i-co^f^t^T 3 o^iSi 
10 ■^^\z^m^m^^-mnthxmmxt^i:.o\z. mm.(D^m'^^^ 

* ^ §g { b ^ ti ^ 7t ^ ffl M t) ^ ^ -e ^ ^ ^ m M J; 0 ^ ^ 14 

, 3}^u ^^i^ ij 3}?u u;v7 5 H> 75 y 7;v=^i^;w^i$'i^ 

25 t^^) (^iJ'^ U;i/^7>k HU H) > ^^Uvv^iP^ 

i57/7 ij 1/- hi^m^#:, <h D:btt:r'f bR S - 1 0 0 , RL- 

100. RS-30D, RL-30D, RL-PO. RS-PO {7 iP 
U;i^^X5^;i/ ' :^ ^ 7 if ^) }V ' :^ ^ 7 ^ ^} JVmmt V U 

• 7>^rr:r> AX^^jU^a-^^:) , p^-f H^:^^; hNE- 3 0 D 



wo 2004/063221 PCT/JP2003/016978 
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^ ^ )]i ^ct CO 14 M 1^ T' 1^ 75^* :^ # < 75: ^ m CD M » ^ W T ^ JJ^ U 

10 ;icDJ:5:^m'l4©)§?m«^Wb pH^^tt^J^M^^I-j]^ 'J "7- <i: b 
Ttt, ^«I;lti:^3-5j^T- (Carbomer) 934P. 940. 941, 97 
4P, 980, 1342^. ts^)ti — its7y{)V (polycarbophi 1) , ti 
;W A 4^ U 5j< — 7 (carcium polycarbophil) (MIBtiVi-fn 
'bBF^^y HU ^)/^aiSi) , A-f b'X7:3- 1 0 3 . 1 0 4. 1 0 5, 

15 3 0 4 (Vi"rnt)fa^i^m (») M) ;^^(D$sfiiS73?u 7^ u;i^Mfi.^ 

>^^JV±)Va-xi- h U A fcC CD t H □ + v7;l/4^;i-a^;t^S;^/;i/4f 

^->7;i/+;vs&>fr^#«s^, ^5^;i/-fe;i'a~7., Ti^uifxjufuu 

25 -So 

%n^%n(D^mM\z^n^7i^^m'\^^no)'^^m\tm 3 o -iti 9 o 

% (w/w) , 0SU<lS*tl3 5-^8 0 % (w/w) , S e>Jc:jff 

4 0-7 5% (w/w) , BijSttJj^U-^-cD-^W^ti^tJS-JUS 0 % (w/w 

) , B^L<\tm3--mi 5% (w/w)T^^, |g^M^J«^7K1±i^K&$ 



wo 2004/063221 PCT/JP2003/0 16978 

113 

^5 0% (w/w)£j^T> B^h<\tms--m4 0 % (w/w) . t^\Ztifi-^h 
< «*«J 5 3 5 % (w/w) T'^§, II c:T±IB% (w/w) «1s5^M^Jr^;0i 
e>^^ (M> 7>:, j:^ y -)im(Di&m7 )Vn-}Vm) 

9 

10 I . mm=^^tsi^<Dmmo 

15 ~ 2.0 0 0 /im, ^ e> fr^i?^ b < tt^ 5 0 0 ~*?) 1 . 4 0 0 jtimTafe^ 

o 

mmfsim^M. m^M. ^^m. mnm. ^mitmm^m^v. m^n 
bmbjig&s, mmmmmf^f3:a\z^r)mmT^o 

20 1^(DMm^m\t. ^0.5 9 5 % (w/w) . ^If ^ b < 5 . 0 ~ 

15 8 0 % (w/w) , $ 5) U < ^i?^ 3 0 ~^<J 7 0 % (w/w) T-fe-S, 

25 5^5&?$fSUVio 

MthXit. m^\t:fy)V-^^->;f.^)Vt)VU-7.:^)Vi^^A (ECG505). 



wo 2004/063221 PCT/JP2003/016978 
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!7U7st))V:AU-7si-h')^M, (Ac-Di-Sol), ^^igl^J^'J t*-;Hf oij 

HPC) ;^<H/j/^*ffiVi en-g). 4"^^), h H D^^v-i/D kr;i"fe;uD-7., ^t? 
U fnji'b'nu H>, iSttmS^t H d=^^'>:/o t!;w-fe;i'a b 

10 7j<> M7}vu-)v (mi ^^y-jv. jL^y-)Vf3.E) mom^fs-m 

\tmi 0 0 /im~lt 1.5 0 0 wmtra&'S =bcD;&^'$f ^ LV^o 

25 1 1 5 % (w/w) , $f S L < 1 1 0 % (w/w) . $ e.{C$f S 
L<«f^2~*tJ8% (w/w) T-ab^o 

wmm\tm'M(D=i~v'^ >^m\z^r)^mr^zfii)^xt. ^»^\z 



wo 2004/063221 PCT/JP2003/016978 

115 

II. mo^m^\\zj;:^^m 
5 m(D^mmm\z^^mmismtvx. m^\tmmu-v-^ >ift^:^ 

m9o% (w/w) , 9f^L<\tm5--m 5 0 % (w/w) . $e>tc:^F*u< 

«ittJ 5 ~ 3 5% (w/w) T-a&So 

7)VD~)V^m^L< . JL^)l7)Vn-)V. ^V^u\i)\^7 
fc:feJ::?@HM, i^x>@?. nA^it, v i/-r >^:^ t'o^* 

25 Sn^TfectV^o 
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116 

^ pJM^J i t T?iJn L r J; o 

^ M P S # ffi V i ^, n S M P S # :«)^' $f ^ b V i „ 

n-&fK?^^J-ea&n^i*#(c:PIfe$n75:(.ioMxfi^P@?^^^Jffl®l®f^^'J 
15 (^) m> 7tf'fe;i/PHl 0 1^^) , it'y:^=L^m. •7>xh 

^K^STfc^-f^, ^i?Ti^:^5>>^A, ^mfs)vy^hs. h-^T. 

20 . 5~|!J9 9. 4w/w%, $fSb<«*?)2 0~*5 9 8. 5w/w%, $ 

e> ^CS'^ b < urn 3 0 9 7 w/w%Tfe5c 

5~^95%^ ifSt<tt)i^l~^60 %(D$Sffl?5^e>]i:i:M^T^ C<J: 
- 7. ;i/ ^7 A (H^mn^pil, ECG- 5 0 5 ), ^ U7.ts )]/ ^ U-Ts 
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117 

:fu^':f). ^4>a{bx>7^> mit^ (W) PCS) ^^^t^Vi 

X.m^itmo. 0 5 3 0 w/w%, $f ^ L < «^tl 0 . 5^mi5 
w/w%T$>-g)o 

(Du^izmxr. mm\z^v)mmmm\z:^\,^Tmm(DmiQm^^ ^\z^ 
n imPLU. -H-ft^j, #iisf;^^). wi.mn. mmm. umn. 

i^Ua-;v:fej:r/;}^U ifx;nf nu F b < ffi i.^ &n«. 



wo 2004/063221 PCT/JP2003/016978 

118 

m.miE\z^y)'^tLt^z.t\z^K>mm:t^z.tffii:^^o 
iio J: ^ \zhxmbntz.mwL'&Lmnt%-^'i^m:mt\t. ^(d^-^^^ 

{m. m^n. m^n. ^n. ^^^)vm)\zmni\:,hxh^^^o n 
mn'tm'^^^\'^\tmmz^\yx. n~(r>ti':r^)vmz%m\^xmu^ 

B^-fejWD-x, gK«i7j<'y^ ^7^cj:<H;o^^tf ^ti^o munt\^x\ty^v- 
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119 

mm^mm^n^o mmtj:mm^n^rctb. nmM<omm(Dmmz 
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120 

^7\^ts.E(o^mzmm-^^. n^n^m^^mn-^'^x (cast) 7^ a 
5 t-r^o $e>n. "sjM^j. ^{bBSjh^j. -^^^j, m^n. mm 

- YU^(n>mMm%'xn-fs.w^ (iff* b<«io~iooo5i?n> 

h >J y if 7.m^MtLX\ti£y^>m. x + T. h U V^i^&tKtC 
±3.. /hMf3:^ZS\z:t:t/'^:2 (psyllium) 8^=^^ > /I ^ > 

25 A°^>il^b < f^*ttltt^>A°i:7M ; 7^ tiTrfA. ^-^A. m^t£^ 

n\z^-^>^>m(DdAmmn ^mm ; 7}i^>mm 



wo 2004/063221 PCT/JP2003/016978 

121 

o 

®^^*5 J; txx u 7> • T > F • ^ h' ac^ F D & c 2 
±:)Vi\:7-^'^)Vy ^ yfi^^^n^. 
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122 

iti 1 0 2 5 a»%T'^^, ^^{b^jom^j^^i-*r-r^sw*«i^ 
15 0. 1 1 oa*%. iff tt^ 1 5as%-e&s, ±iHiti^j 

T cfc Vn' 

k g tLX) izMbX. -5(3-S>^|itJ0.1~10 0mg> PT^LKlt 
mi. 0~50mg, J; *U < tt*>J 1 . 6 2 0 m g Tab t^B 

25 ^^:^mtiiaiz^'DX%mf3i^^^^ m^it. mmm<Dmxum'^. mm 

m (#m eOkgtUT) Jc>y-bT. -B\Z'D^m O . Ol-SOmg 
$f^b<«^0. l~20mgiSg. <j:Ciiff SU< tilUO. 1~ 

1 omg@^^^fliRai>f{'j:t)^^'r^od^'$Fii5^T^s. mommo 
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fzOmo. 0 0 l-2000mg. |i?Sb<«il«J0.01~500mg^ 

10 ^ e> ^ b < ^^j 0 . 1 ~ 1 0 0 mggftTfe 0 , c:n&ii# i a 

mi^l&0.00 1~200mg/k g&^□S-%■b^ 1 5$^^lC#^Si 
PS#^j^JJC^?^$nfe2N^|^HJ©^b^tl *<3 0. 0 0 5 ~0. 5mg/k 

25 g ^ 1 aMch LT#i^nS#t-§. 

/ iJ'T.^^^ t tT«^ -^J^^WO 0 0/ 2 4 8 9 0 -^{CfBScO k h 
r5^;^5^>, WO 0 1 / 7 5 1 0 4 ^\zmm<D•^ ^ :P^^rcity y h ^ X 
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5 fJiS'^^^^^HJ tLX\t. S3^J#^: 1 $ 7 5 ^ ^iS^J 

T. N7^^;&^6.^4 7~54»ia)7SymiHJ?lJ^^^U> iJ^-DSTb^ 

T^$ns75 ymsB^JT^$n^^^5"H^ (i i) ib^j#-^ : it 

^$nS7 5 y miE^iJfC:feViT. N*)^;?)^e>ll4 7-5 4#@©7Sy 
mSfi^JSrC^j^JSlC^U, 875M1 5 fS© 7 ^ / 6. tS: ^ ^ K 

15 cfcOft#:KJtI«, t h^i5'7.5^>tbT«. ( i ) SB2?'J#^ : 1 T»g 
$n§7^ /mS3^Jj5^e>?a:^^y5^ K (t:hp<i5'X^>54 (1-54 

) ) , (i i) mmm^ : 1 T^$n^75 ymiH3?'jcDN*)S/{)^e>^4 

0 ~ 5 4#a ®7 5 y ^iB?"J;5^ e>?iJ:^'^:/5^ K (thp^^7.9^>15 ( 
4 0 - 5 4) ;E^J##:15). ( i i i ) SS^J#-^ : IT^ S 

20 7 5 ymSH^J ON 515^55^6^4 5 - 5 4 # @ O 7 5 y ^@B^'J7&^ ^ct S ^ 
:y5^H (th^i5'X5">10 (45-54) ; iB^J#-^ : 1 6 ) . ( i 
v) IB^iJ*-^ : 1 -e^$n^75 y ®?@3^J<^N*5sb;0^ 6^ 4 6 - 5 4 # 
§07 5 y m@5^J;{)^e>7'.j:'5^:^5^ H (4 6 - 5 4) 

; gB^J## : 1 7) , (v) BB^J#^ : 1 7 5 y mSB^JO N 

25 *3ifl^5i)^e>^4 7~ 5 4#g<^75 yiSS5^J;5^e>/^§^y^H (th^iJ^ 
7>5=-> 8 ( 4 7 - 5 4) ; @B?iJ#-^ : 1 8) fj: 6 tl^ o 

V^7;^^iS'7.5^> (A) tLX\t. m^\t^ (i) iB?iJ#^ : 3 

$n§7 5 y ^eB^j<z)N5^^sd^6^ 1 34-14 1 #§©75 y i^sa^j 
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6>n, (i) mm^^ : 3Tm^n^7 ^ ymm^ioNm 

mnm^ : s -^m^n^y^ jmmmoi^i^mij^^m 1 3 2~ i 4 i # 
B<D7 ^ ymm^ii)^^:/3i^^:f^ h\ ( i i i ) mmmn : srm^n 
■ST 5 ymMr>i(DN^M7)^ibMi 27-14 i#s©7$ y msb^jt^^s 

T^7.^iS^;j^^> (B) tbT^J. ^JAt^. g33^J#-^ : ST^^n-S 
7 5./ mmm(DNm^-^^^m 138'-145#@(D7$y ^Sejnj:^^;^ 
U . 8 J^c t 5 2 ffl © 7 5 7 M^IX/?)^ e> /j: -5 ^ y 5^ hVj: ^ ji^ffi e, n, 

~i45#s©75 y ^SB3«j/0^e>^^/^:/5^ H^t*7&^fflVie>n^. 

MBi^KDKim^^^'^mi 1 2~i 1 9#i©75 y ^@Ba?'i^-g-^ a 

5 2fi(7)7$ /i^^&75^e.?5:^^y5^H7^d:^;5>^fflVie>n> *<*:6<J 

i-Ji, ( i) SB^j#^ : 7 •vm^n^7 ymm^KDN^m^^me s 

- 1 1 9 #@07 5 /KBB^J;0^6>^§^y5=- h\ ( i i ) gB^J#-t : 7 
T«^nS7 5 /^g3?!JON^5^;{)^e.m 1 1 0-1 1 9#g(D7$yM 
SB^iJ;^^C>fj:^^y5^h\ (i i i) @B^J#^ : 7 $ n-5 7 $ y MSB 

noN^i^^^^^ 1 0 5~i 1 9#@©75 ymmmi:)^^f3i^^y^ k 
: 1 Tg^n^^y^^ H0c*^tt, (-cooh 

) . h (-COO-), 75K (-CONH2) *^c«X 

(-COOR) ©fajnT'&^Tfectl'io J^T. Jl^rc\t7 JV^^ JV 
75 }f<DRtbrit. -x^^ji,, n-^otf;!., -fV^D 

bf;l/fe b < (in -:/^;i.7:i:^: ©C i_6 7;i/:^;l/S. i^i^ d/>^>5=-;u, 
i>D^:^v;i.fj:^©C3_3'>^^a7;P4^;P«, 7xx;i.. a-:^75^;^ 
?S:<i:©C6.,2T'J-;i'a, ^>v;P, 7x^>5^;i/. ^>X\i\^V )Vtji 
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<!:0 7x-;U- C ,.^7 < \t a - i- 7^3^ }V )Vfs. ^<0 a 

-a. 

y i^©{iij^±cDems (fy^«, -oh, -sh, -cooh, 75/ 

c i_6 7i/;i^s/ci:i:) T-^^K^nrv^s fe<^> ^^v^itrnm^^f^^vrc 

KT^^cD^^^y^ H7i^'€)-^*nSo 

x\tm^\tmmm (m^\f. mm. u>^, ^it7Kmm. ^m) t<Dm. 

l/^>m, ffiS^, ^X>i!, U>rf^, i^zL-^^, 

20 ^> p^iS^>x;i/5jN>i?. ^>i?>7>jV3}^>m) toig^ct^T&^fflVi&ns 

o 

/:$'X5F>^3-Ft--g>DNA<hUT«> m^itWO 0 0/ 2 4 8 9 
0-tH|Blt(7)t hp<^7.5^>5:3-H-r§DNA. WOO 1/7 5 1 0 

25 fflli^n^o 

A^-r:/5U-, HiffBb;fc^liS • c DNA, IflBbfeiBJig- 

iia^S5l5©cDNA7-f ^^U-, '&fi)&DNA©VifnT'b J:V^. ^-f 
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• 0 totalRN Atfc«mRN Ail5J-?£Si|§bfc%>®Srffl ViTE 

^Reverse Transcriptase Polymerase Chain Reaction (MT, RT-P 

10 tA-r 7. h U >>^x> hJ&:^#T-CA-r y-r Xf SigSEJ'J^WU 

> SfliBbfct h ^i$^7.5'>. •7':7 7.^iS^7>^> (A) , T'i;7>^^7.5^ 

> (B) h ^ rS'7.^>^a- H-r^DNA^-^Wr-SDN A 
T ab n fejn <D O T <i; o 

15 iD^n^^mmmtA-i-f^j^^xx^^Dr^AtLxit, m^\-s:. sb 

: 2, @H^'J#^ : 4, @B^J#-^ : 6 ^7t«@B^J##': 8xmt^^ 

^1 * -^^-r s D N A 7i (if T^sffl 6. n s . 
20 m.^mn<Dmmmt.'nm^mm7)v:^^) xancb I blast 

(National Center for Biotechnolo 
gy Information Basic Local Align 
m6nt Search T o o \ ) ^ ^.T (D^W I 
0 ; ^^yX^Wt ; )V^^jyif=ON ; •^y^:^n7=l ; ^ X 
25 Yy^Xn7 = - S) IZXmn^t^:! t^^X^^o 

m^U. ^V^ziy- ' i7U-=Lyi; (Molecular Cloning) 2 nd 
(J. Sambrook et al.. Cold Spring Harbor Lab. Press. 1989) (ciS 
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5 9~40mM, j? * t < Ji*?J 1 9 - 2 0 mMT, 5 0 ~ 7 0 "C 

1 9 mMT?ag*U<] 6 5 t:(D^^;{?^'^fcff ^ tV^o 

15 (A) ^:3-h*-r5DNA^LT«, i3^J#^ : 4TSt)$tlS 

y^mmmii^ibu^-^^T.?^^ :^^> (a) ^n- H-r-si^sgH^j t ut 

(B) Hf^DN A <h LT«, iE^J#-t : 6T^t)$n^:^ 

mmmis'^n.^'^'OTs^^ 7.^y (b) «rn-Hi-sm»is^j.hUTtt 

, ga^J#-% : 5 ©7 5 y m@B^J4'®lfl5^)'75 /igSB^JH^JiS-rsmSiB 

@a^j#-^ : 1 xm.h-^n^7 ^ jmumt-^^fi^^y V vy^x^ym 

|g#:^n- Hf SDNAi LT^^, @B^J## : 8 T^^^ ^ nsilSSB^'J 
;5ie)7S:'5DNA?&?ffiVie)n'5o L/fc75?oT> MJE U 7 5 7 ^BB^J 
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^h* (fc h p^i5'X^> 5 4 ( 1 - 5 4) ) K-r§DNAi:UT« 

iB^j#-^ : 1 TS^n^y^ ymMm(DU^^i}^iE>m4 o ~ 5 4#@ 
(D7 ^ ^m.mni}^^t3i^^y^ \^ i^zh 7.^> i s (40-54) 

. : S3^J#-^ : 1 5) Sru- Hr-SDNAi L/T«. M^it. mmm^ : 
10 1 9 T'Sb^nSi^SSB^J^-^Wr^DNAi^cCifT&tlBVi e)n§o 

: 1 TS^n^TS /^@B^J©N*j^;0^e)m4 5~ 5 4#@ 

<D7 ^ ymmm^^^u^^y'^ \^ (hh^^7.^>io (45-54) 

; @B^iJ#-^ : 16) - Kf -5 D N A t LT -6^1;^^^, iia^J#-t : 

2 0 •r^:b$nsJiisg3^j<£^^r§DNA:^i:)&5ffl e,n§. 

15 S3^J#-^ : 1 T^$tl5 7 5 y^g2^J©N*jSS;i^^||4 6~ 5 4#@ 

or S. y mmi^lt^^U^^-:f^ )^ (bh^i57X?->9 (46-54) : 
mmm^ : 17) <&:a-H-r^DNA<i:bTti> «3JAti> @33?iJ#-t : 2 

1 T^b$n§mss3?ij^-^WT§DNA;^^/&«ffl 

gB^J## : l-V^-^n^7 2. ymmm(DNmM^<of^4 7~5 4#i 

20 (D7 5.ym.mm^^<bU^^-:^^]^ (\zh^^7.^>8 (47-54) ; 

mm^^ : 18) H-r^DNAi ^T^i, Mx.^^. iB^J#-^ : 2 

2 ■rSt>^n-5:^SE^J&^^-r^DNA;^j:<i:;&^*ffl Vie)n-5, 

WOOO/2489 O^fClBKOt h ^ X 5" >§^#:, 
25 5^ K WO 0 1 / 7 5 1 0 4 IE® © 7. ^ fc H ^ >y 

1 1 s/c^i@B^"j#-^ : 1 3 rmt>-^n^7 ^ ymMntm~%L < 
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: 9 . SH^i#-^ : 1 1 *fe«SB^J#^ : 1 3 $ n§ 7 5 7 i^SB^J 

5 tm7 0%^±. B^LKUmS 0 $ eiCiff Sb< t^^9 0 % 

7 B ymmmo^m^\t. mm^nn7)v::i^j xaucb i bla 

ST (National Center for Biotechno 
10 logy Information Basic Local Ali 
gnment Search T o o 1 ) V^, UJ^T©^fr (SB^fii 
= 1 0 ; y :f^Wt ;"7hUiJ77. = BLOSUM6 2 ; y ^ ^) 

mmm^ : 9 , mmmn i i *fct^SB2?ij#-^ : i 3 TSt>$ns7 

S3^J#-^ : 9 , B3^J#-t : 1 1 ^ft^tmn^n : 1 3 

n^7 B yMmmtmn^\zm~(D7 2. ym^m^^v. unm^ 9 
, gH^j#-^ : 1 1 ^Tcumm^^ : 1 3 x^t>-^ n^7 2 J mmmi)^ 

^^mB.mi^mt^^<o^^f}^mm im. mo. o i-i o o{g> jf^u 

<«*50. 5-2 Ofg, ctD«^^L<ti*?lO. 5-^2^) X^^^^tf}^ 

;^ o T T ct o 

^»(?3:&^(C«PDTff dtT&^T^-SjJl^ #J^J^. woo 0/2 4 8 
9 0 ^'^YfO 0 1 /7 5 1 0 4n\zmWt.(D U ^> HO^^t^^^-^Xi^ u 
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1 1 ^tzitmn^^ : 1 3 T^t>$n^7$ ymmm^o) i.i^rz\t 2 m 

mmm. ( i i ) mmmn 9, mmm^ : 1 1 trdtm^m^ 1 3 
•v^t>-^n^7^ymmm\zi^itit2m&.±. m^L<\t. 1-30 
mmm^ ^K)^^v<\ti--i ommm. ib\zu^h<\tw:m (1^ 
rcit2m) ) ©75 y ^j&^#inb;^cT5 y (i i i) @b^j#^ 

10 : 9 , iB^J## : 1 1 ^fcH@3^J#-^ : 1 3 T^t> $ tl§ 7 S / ^SB^J 

^<D 1 ^rz\t2m^A± m^h<\t. i^sommm. j;<9»*u<« 

1 ~ 1 ofla^^, ^ e)iciff * b < ^sicfli (1 *fc«2i@) ) ©75 

^5^- ^ t> •& 7 5 y ^ SB ^ -r ^ a e « j^cj: £ ffl V i n ^ . 
15 ^mmm\z^\-f^ ^•:f^\^mm(Dmm\zU'DX 
^iii^^N^iii% (7 5.yi^m . ;&«j5«c*s« (tjjv-^^^^jv^i^) xdc> 

^. @B^J#-^ : 9 , E^J#^ : 1 1 *fc«@B?iJ#-^ : 1 3 X^t>-^n^ 

^fli:(DC*«Ji. (-COOH) > ^ >- 1/- - N 

20 (-COO-), 75 H (-CONH2) ^rc\tX.7.'T)l (-COOR) 

25 _,27U-;i'S. -e^d^J^. ^>':^;i/. 7x^5^;1/;^cj:^© ^xx;!/- c ^ 

_ ^7 )V^)Vm'hh <\ta -i-y^)V^^)Vt^ E(Da - iryj-)V- C ^ _ 
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H. -SH, -cooH. 7B.ym. ^ 'f>K-;i'«, 

10 ^7ZL^? J ^UE) T&tji^fi^ilS mX\t. 7Jn;P5;PS. 7-t^)Vl3i 

y^7.=^>^^i^(Dmi^mtvxu. m^it. mnm^ : 9x^t>-^ 
15 n^7^ ymmm-fy^ib^^h h :^^>^mw-. mmm^ i i x^ 

t>^n^7 ^ /mmmi^<hu^y y h y^7.^>^^^. mmmn i 

n^^(Dot>. mmm(D^^\zmBiLx\^^^^^x$)-ox. u:y>HM-& 

« 14 ^ W T S *) © :^ ^ ffl V i 5) n § , 

m^m^ : 9, @3^J#-^ : ll*fc«E^J#-^: 13X 

T^^, UTi^^-fa y hmm\zi6\,^xmf!^^mm (^7j<14 (HydrophiUc 
) ^fi) X^^t^m^nrc^^^'^t^^Z^^}<X^^o ^Tc. i^TKtt 
(Hydrophobic) g|5^*-gnc^tr^7'^ H t) |WI^ (cffl 5 ^1 1 t 
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5 

^ t < tt, 1-10 mmm. ^ e ic^f? ^ t < ti^is ( i ^rc\t 2 m) ) 

^f?^b<«. i~20j@s^. ^y)0^v<\ti--i ommm. ^s^c 

75 y ^SB^jtf © 1 sfc«2{@uA± ($?^b< i~iojs=gm^ J; 
v»^\^< (i^fc«2fs) ) 07 5 /^;&^'ftfio57 5 y iETtt^ 

15 tl)Vt^^iy)Vm (-COOH) » tDV^s^zyU- h (-COO") , 7 
5 H (-CONH2) ^/c^XXt-;!/ (-COOR) CD {ein T' a5 o T 

7^i5';^^>S^#:*;t«^(Dg|55)>^7'5^ HO^t bT«. itS^^eS^C 

mm. uym. Mzityumm. mm) torn. ^§vi«wa® im^ 
(f. mm. =¥i?. :yptf:^>ij, y'^)vm.. -^u^ym. ^^M^m. m 



wo 2004/063221 PCT/JP2003/0 16978 

134 

\t. M^jfwo 0 0/248 9 0 ^\zMim(D\i h ^ ^ y^m^^tz. 

it^OU^^-f^ K<^:3-K-r?)DNA, WOO 1/7 5 1 0 4-^{C|B 

5f50cDNA. MIBbTSiiHllS • m^**®c DNA^^ >^^U-. -^fig 
10 DN A©VifnT'b«j;Vi. ^■i' 'J -lC^^ffl-r^'^i7i$7-ij;, A^x 

Tt)<J:Vi, ^fe. MIB LfcffflflS • ffl^cb 0 totaIR N A ^;^cttmR N A 

B:^ ^HM U /S: O Sffl ViTilig Reverse Transcriptase Polymerase 

Chain Reaction R T -P C R ^: B^Sf ^ ) ICJ: o T ii ipi T § 
15 iltfeT^^o 

5 h H "T ^ D N A t b Ttt, ^tl^'tlSH^m 

: 1 0 . @33?UII-^ : 1 2 Sfc«aB^J#-^ : 1 4 Tgt? tl 5 ilXIB^J 
?:^WTSDNA, *fcJ^BB2?iJ#^ : 1 0 , mmm^ : 1 2 *fe{*SB3^J 
20 m^ : 1 4 T^b^n^i^SE^Jt A-f X h U >i>x> h?^^f^TTA 
^-r XT§4S»@3^iJ^^#b. iE^JH^ : 10, S3^iJ#^ : 12 

25 ) ^Wr§S^#^^:3- HT§DNATa5n^i{ffJtio=fc©Tt)cj;l/^„ 

iB^J#^ : 1 0 > : 1 2^rc\tUmm^ : 1 4T^.b^n^ 

ilSSB^y^A-r T'U iS^-rXT^SDNAibT^^ ^J;^tf, 10. @B>?iJ 
: 1 2 *fcJiBHM#-^ : 1 4 TSt)$n§*gSIS^J-h?IU 7 0 %&,± 
. itf^V<\tms 0 %|^±> J: S U < 9 0 %&.±. Mhtt^'^V 
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mmmmo^n^it. mm^mMj xan cb i blast 

(National Center for Biotechnolo 
5 gy Information Basic Local Align 
ment Search T o o I) ^ m^^^ O^i^ mwm= 1 
0 ; ^^y^^t^-r : 7 ^ ;l'iS7 ij > //= o N ; y^XZi7= 1 ; 5 7. 
-7 y^Xn7 = - 3) \ZXi^nt^^tf)^rt^o 

10 ^> m^^t. ^ l/'^ 3. 7- • D — z:>^ (Molecular Cloning) 2nd 
(J. Sambrook et al. . Cold Spring Harbor Lab. Press, 1989) \zm 

15 Z.t'fy^X^^o 

9 ~ 4 0 mM, tt}^L<\tmi 9-20 mUX. US.f)m 50-7 0 X: 

20 d: f9m#:fi<JJC«, i3^J#^ : 9 T^t> $ T 5 / mSB^J^^ 5, fj: § k 

hy^^x^>^^i^^3-)^r^DNAtLx\t. @B^ij#^ : 1 oxm 

t> ^ n -& j^S@B3?ij:0^ tS: § D N A Vi & n ^ , 

KTSDNAi bra, mmm^ : i 4x^t>-^n^m^ 
mmfj^^tji^DNAti^m^^'^n^o 
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y^^i^^rz.it^(D^^^-f^\i^n- Hf SDNAtt, wo 0 0X2 
4890^*fe«WO0 1/7510 4 ^H|Htic$ nXVi 

5 ^^zf'^\^^rc\t^(Dm.\zn-t^^mt. woo 0/2 4 s 9 o-^tE 

, WOOl/751 0 4-^fClB«©fe®Sr^ffif -SC: <J:;&tT#-5. 
10 :^^7.^>^rcit :^^ T.'^y^^^^n- Kf ^ D N A IC^TS T > 

D- H1-§DNACDm»iH^J©-g|5, ^/t«I^DNAi:^B^i69?&:^»E 

5^>^§#:^r]- H1--g>DNA*^^f ^;'S:ntTH;^j:<> RNA^fe^ 

15 #-r^.«*Tffi visnso 

^ ^ 7. 5^ >iie^ ^ « p< ^5- X 5^ > ^^#:afe^cD^^ ^ fc ^ 

20 mm) \t. ^-^^ 7.^>m^=f-t.rz\t:/^^ T.^y^^wm^'foR'N At 

C Lifir^^ii'^. h^\^^\t:^^7s^ym'&'R'i^A^rc\t:^^7.'^y^m 
R N A ^ Sf^ffl ^ :fMx T >^ ;^ 5^ >Jt ^ « ^ rJ' X 5" > 

25 ^x^y rMRN A^fzit?^^ 7.^y ^mi^m^RN A (DM^-^n 
tcmm\zm^mtii'^s u ^ ^ h\ :io^zs^^ x^^ymmRNA^tz 
\t;*^^x^y^mi^mmRNAtmmm\zj\^:/^)^'ixt^cti!}^i! 



wo 2004/063221 PCT/JP2003/016978 

137 

il?^i^ziH>, Me«r]-h*^^, OR F jilRi^jh^ K >> 3')^#S 

sKii^^i. ^m^^(D/>Vj:< it)-gi5ic4affiwirA-r yj iS^-r x-r 

15 J T^SiVi^ 7>5^'fe:>;^ • :^U^r5' W:t^H«, 2 

A fc 1, tB $ n ^ «±; ^ 75: O ^ 7 U > i^-^ m« # ^ ^ 1^ ^ T ^ SB g 
DNA, 1>^||DNA, 2 2^^RNA, l2^i|RNA, ^e>(;DNA: 

i-^fz.\%-^'^m^^)^y^^v^j-Y) . $ e icti^i)?^ HP coffin 
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^n-oh(D. mx\fWB%. (,y.^V7-M. V7-M ' < y\LM^ 

5 V^^yy. e/^^:^;^'^y5^h^ Ji^U -L- U i?>-^i:) ^« 

Vif^ff Ifp^nfc::^^ (RNA, DNA) TJ^^c $ n it © I*: 

if V-^y K7 5 H^:tU rf5? l^p^-i^ H7 5 H ©^ji|?t::Sin;14© % ©d^* 
mihn^il^. ^nfClS^^ns *)0DT«7^J:Vio :*:%BJ©7>5^-k>:^ 

25 ^i^tt^i^oDi; -5 75::^#T$f £ L < isif-$n-5 -tt$.f)%. mmnx(D 

7>5^il>X:^m^=t 7>5^-fe>X:|^^O^J3aS 
ilStt^J: DiSfeS. @^,hf ^•fe>;^ilt^rs^f0tt* J: t)::^t;^j:fe 
©fcf^. -ebTt) L$tt3&^S§?5:S7>5'ir>;^3^i!0#'|4^J; D /h 
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;ioiyX^^itmm6^mvWi.0<^^nx:^f) . m?Ht J. Kawakami 
et al.. Pharm Tech Japan. Vol. 8. pp. 247. 1992; Vol. 8, pp.395. 
1992; S. T. Crooke et al. ed. . Antisense Research and 
Applications. CRC Press. 1993 :fs. Eizm^f)^^ ^ o 

-jimfsi^) 7&t^tfe.n§. ei^ufc'b©^, mm<D 3'^$>^^^it5' 
mx'^^nrz7iimm(Dum^f}mif ^n^f}^. -^rnzm^-^n^hox 
m(D:}]mxmmzmmx^^. 
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5 ^X^>§^<i^i&3- H-r-SDNAJC^f ^7>5'DNA7^«i:CD^^lC 



S « 37 X 5^ >g^#: ^ n - H T ^ D N A ^-^^T ^ IS^ 

jSf^ffl ^^UTVi^cDT. :f^^.7s'f-y. p^iS'7.^><&n- Ft* ^DNA 

"C * -5 . 

nm^k-^.. 2mm^m. ^m-^. issjfiiEE. ^^m^mnm. m^mm 
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Vitt (□) *ffl)}S;^iMcp^^X5">Sr:3- h*f SDNA*:tJJp^r$';^^> 
FT^DNA^^AL^^^itfe^tC. sg^HflS fC 
^ffiT-S C ii^^cJ: E\ZX':>X. (^^flS J- ^ ^ ^ X 5" > ^ ^ 

15 ^^:<t;e>?T#s, 

^mw^i)^ti 'f^}V'<:^^^^\z\t. mU'$^^ y©*jj^(c$ e \zmi^<D^ 

25 M^mm^t^E^mm'^tc\tmm-^^^t^E(om'^(Dmmmm\zLrz.f)^ 
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t^itt^'J 'J Jl^- h 8 0 (TM) , HCO-50) fSiEtmmbXh 

{mx\t. -^^Ts. yvv. ^o^^. 

x7hU, tU/v, y:5^. -f^, •7>ht:k, 5" > 

i:LT) tcfeV^T^. -SHO^^O.l-lOOmg. Jf^U< 
1. 0 ~ 5 Omg, cfc tl$f tt^ 1 . 0 ~ 2 Omg-C^Sc 

.if J: o T St^j: ^ 75>t, i A \T^^noj6'X\l^K(DmmB. 
# 6 0 k g i: LxT) 'vW^^fciS liT^i, -0 fcO^IO 0 . 0 1 

~30mg@;g, jif^L<«*?)0. l~20mg:gm, J;«9iif*b<« 
ItJO. 1~1 OmgSS^^MSEI*Hck OS#f ^©^^^liJ^T^So 
25 l^(Dmm(o^^^. 6 0 k g^fcOicM»:L.;^cS^S#t-^c:t;5^'T# 

iS^ 7> 5^ > * « ^ tJ' 7> 5^ > g ^ #: 0 f& 14 ^ 4" ? P 1- ^ ffl ^ ^ f § ia 
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10 (IIS) mmmuaf)^^^n^. 

, yyh. ^-^^^ hyi^. O^y. ^-^n. -f 5? , t)-;P7i<i:) \zn 

15 hxmn&i}^rcmmnffdizi^-¥1r^:iti}^x^^o 

A\zmm-r^m^\z\t. :^^m(Dmi^^ immtLx. iis o . o i ~ 

2 Omg/k g^ag^, 0^V<itO. 1-1 Omg/k g^^cfigig 
, ^ fcjf * b < HO . 1 ~ 5 mg/k g#:ag^?£, 1 B 1 ~ 5 Ulig 
20 ^i?*b<Hl 0 l~3[Hlgg, 0 ^#-r§©;&ti!ffI5^ 

T^ct-fy^xt^o m^^^nizm\^^m'^\ziit. "tcD^^izjt^cxmmv 

^n^^^rc\tm^f3immi&^mtvx^^-t^:: 
mm^m\zf^-m-^nm^mw. ^mmh v < t ^tts h ox ^ 
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. mn^^i. mM> :^zf-^)vm ivy htsy-tjvm^^ts) . 

vi^n, ^Tffii^^fii, ^f^g^i^^pj, mn^^n. 

•s. i&Mmo)7i(.^mtLx\t. m^it. ^m-k^7i(.. y\^^m'p^<Dm 

^- h80. HCO-50 (polyoxyethylene ( 5 0 lol) adduct of 
hydrogenated casto'r oil) 3 ^ ^: U T ck Vi. ?ft14^^iUTfi 

25 't^iitu^%M.>^(Dnw\zmm.t.t\.^^iiiimn'^xh^. ts^-h^^^ 

mg, i:Db^j•al^j^J•r«5~l 0 Omg, ^Ofi60?fimTJ3: 1 0 ~ 2 
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(3) ^mm<D^i^^^^r^mmm 

*^BJ®feT;#:^fflVi^/:$'X5^>(7)^*^«, WOOO/24890-^ 

^^c«wo 0 1/7510 A^\zum(r>1^m\zm.^xmy&'t^ z-tifi-x 

10 # -5 . 

'^mmizi^ostm^'^. m^')\^'^:3'>'^m^'^. ^^j^mn^z^^mm 

20 i^^9pi> im^p*«> b-v-yT.. ry\^-y7ss mm. ^ 

'itmmmm. R^mm. mm&. #MiJ>-g, ©m^^b, 

25 g^#:CDt)iit^^4f ^^Itf^ctoT. P< 3? X 5^ > S 7c 7^ ^ X 5" 

^y^mi$i(Dmmi^^\zmm'r?>mmx$>^. ^rcun^mmr^pim 
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mt^mm^^^. ^rz\tnmmmt ^'^m^t^M^^ tmmt ^ ti!)^ 
T # § , 

5 m^it. mm. nmstm. 2mm^m. is.!km^. i^stz. mmm 
Siri'i^. ^^^mmm. missis, -r >x u >7 'f>xu/ 

10 tt, 'Jrh-v'X. 7i/K-'>7., i^^^ 

mmm. &ismm. mwm. wm^pm. mmm^t. it^mmm. m^tT- 
mum) mmm. 'i'>xu>#fe#M (iis) mmmtaati^^n^ 

15 . 

(4) mi^^mmm 

20 m-r^^ t\z^y) . h h ^tcM^mi^ impivi. yyh. -^^x. ^ 

)V^yh. ^D-^. hU, tiyv, ^^5^, '^7'>, :^:], -1-^, it 

25 , ^DNA^fe^JmRNA(^lij!jPab§^^^S^^ii#7:c^©jie^i^PI'f^i 
7.^>^rc\t;;^^ 7.^>m^i^^Zl- Kl" * D N A ^ tS^ntC 
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Pm S y (Genomics) , ^Sm. 874~879H(198 

9^) , yv^iyi^y'!/^ ' ' If ' 3i-)V • ' -tzT 

'•^-iJLyi^^X-ty-oL — jLXj:— ( Proceedings of the 
National Academy of Sciences of the United States of America) , 
5 II8 6#. 2 7 6 6 - 2 7 7 OK ( 1 9 8 9^) ) ^i:tc:.kO^Jg-r^ 

ikm&s ^sk&. mmmnmmm. mmmwm. mmmmm'^. mm. 
wmmmm. ^h-i^x. 7>^h-'>7.. mm> ^^^> ^mmm 

ta, m^u. mm. nmitm. 2mm^?n. isifiis-im, ^sks.. mmm 
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\t. m^\-i^ mmm. mmm^m. ^h-'^x. t^h-v^t., mmm 
mmm. &^mm. mm&. ^m<i^&. mmwit. jfa^iti^a. mit^ 

o 

(5) 7>5^-fe>XDNA$:-^WT§E^ 
10 7.^>^rcit;^^ 7.^>^mi^^^- Kt"§DNA{cM1--5 7> 

15 ^■r§7>5^•fe>7.DNA^^; mx\t. mmm. mmmmm. drh-s^ 

7.. TvK-vx, mmmnMm^. mmmnm. mmmmm^'M. mm. 
. ^m'&. fSflgifii;^> '\^mmm. ^mmm. mm-^. ^wp^^s.. mm 

20 ^ ^ >x^j y^^^m (iiM) mmmts^at^^^n^, 

xmMi[:-thz.tf)^x^^o 

^<D^^\zhxn?>n^mM\t^m^x$>y). \ih^ft\tm%mm ( 

25 ^':/h> hyp. y"^. ^y. ^^:n. -Tp?. ^Jl^f^^) iz 

nvxmam^rc\t^mn^\zi^^t^z.tf}^x^^. 

y ;v X - X ;V ® J; -5 )^ X X J; o T ^ 4 -r § c: <i: t) T t -5 . 
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^7>^-k>7.DNAO^#Stt. Ml^J^a. fg4^^, h 
(#:m60kg) iZ^bX. ~B^tzK>mo . 1 ~ 1 0 0 m g T -5 „ 

mt^n\zmm^f3iRN At^^^-r^iiMmRNA (rna i : rn 

A interference^), )^ ^ 7.^ y^tzit^ i^ 7."^ 
i^^Zi- \^-t^RNA(D-U^^^t^ «J 7}^1f ^ A?fe^ti. ±.m7>^ 

10 ^DNAo^m^mmt^^tf}^xt, ^i/fifyiz^n^)f^^7.^>^ft 

]^t^DNA(Dmm^mmir^:itmx^^o 

mm. mmmmm. ^h-->7., 7vk-'>x> mmmnum^> mm 

Bs Kii^> ^Wiom. mmm<ts sk^^mm. mit^^i^rdttm^ 
20 ^mm<D^w • ^mnthx^mt^z.tf)^x'^^o mmm\z\t. ^y 
x^y^wm (im) mmm. -i'>xu>^^fe#M (iim) mmmuE 

-mmRNA\t. ^jk^<D-:^m Nature. Aim. 494H, 2001¥) 
fc2pDT, *^§9cDDNA©g32?iJ<&»t^tfbTMii'rS^.i:>«>«T#?) 
25 . 

^J^1f^A\t. {ik^<Dljm im. TRENDS in Molecular Medicine, 7 
m, 22\M, 200W) \zmCX. X^y^Tcit:^^ X^y^^i^O) 

DNA<Dmn^m\zmmbxmi^t^ct^^r^^o ma^^, ^^x^ 
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fC i; T ^ Sir ^ n# ^ ^ 7> 5^ > S « / ^ X 5^ >S^^^ © R N A ± 0 
(6) u -n>iJf;5r?* 

(6-1) (a) ^i5'7>5^>:fecJ:r; (*^«) (b) iS' 7.5^ 

(6-2) (a) p^i5^7.5'>^:3- H-rSDNA<£:^^TSDNA:feci; 
15 IK (*fca) (b) :^^:;(.^>^^i¥^^-\^'r^DNA^.^\^^^^t 

20 fc » 
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3lili> .^ffllSF^ C a iifflflaF^ c AM P ^fig, iffll^F^ c GM P 

15 t-^t>-fe. 2|5:%0J«, (i) P<i5'7>5^>S^<*:tc:p<i5'X5'>Sr^tt$ 
$ it fcii^i CD Jti«i£^f:^j:e» C <i: # T p< X ^ > t ^ iJ' 7. 5^ 

o 

20 *^Hj07>iJ7 U -r:>i^:^StC:feViT«. ( i ) ^i5'X5">§^#:(I 
p^iS'7.5^>^^M$-B-/cil^t (ii) 7.^>^^^\z^^:^^>i^ 

25 (i) mmLfc^^ ::^^>^mi^izmm^'itrz^^t. m 

Jg'&tt ^ ^ -ffc $ 1i: § % K 0 7. U - n > ffi , 
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(i i) mmLrc:^^7.^>^^^7.^>^^i^^^^-r^mm^rz\t 

(i i i) m^Lrz^i^7.^>^. ^i5'X5^>S^#^^- HT^DN 
15 (iv) T.^y^^W-^mmtt^it'^^ {mx\t. i^^Ts^^y. 

•^i^^ 7.^y^m-'f^-^'^-^'t^mmz^m.-^^tz^^\z^\-^'^. ^^t. 

zLy^-)5m. 

J: I/S«.^fb^i^ ^ p< r^' >^##: ^ □ - H T ^ D N A ^^Wr ^ 

t^aif § i J: o TiiilBiaJl± ll^S L ^ 37 5=- >§^#: 

^b, it^-t^ct^^wft^^^7.^yt;f^^:^'^y§:mi^t(om 
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(v i) um\:,^<^^^^:^^y^^i^^'^^t^mmzmm'^'\trzm 

5 , 

(v i i) ^i^ft^tl*p^i$';^5^>§^#:*3- HT^DNA^^Wr 

^w\z\^m,^-^tz^'^\z^n ^ . 7.^y^^^^i^r^mm,%mB 

10 ^)-:=-y ifiimuE'T^h^. 

if-%m(D7s^ ^}-~y^l5mz^\,^T\t,. ^)ilyY t\^x\t. %^7. 

15 ^7.'f-y^m-^h(n>i^^'ik^m'c^^^\\:s%m-^itn^<n>%\%. m^\t 
. u :y> H<h \^x:f^^ 7sj-y^m\^x^%m(r>7.o -~y ^-n^^-mm 

^7s'y-ymM'^-^fz\^^(o'^uE-^%\i^^^hifix^^. 

\t. mu\^tz^^7. ^y^mi^^^^t^ h(Dx$>n nn© t © -e a& 

^\zm\f^^n^h(Dtvx\t. nmxw-^m\^^x±m^m-^^rz;^^ 7. 

o 

T.^y^mi^^^^r^mm^m^^^m'^. mmm^^jvi^ )V7 
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•rfvy^-'^its^) hP> (Kinematicatt^) m=^mz^^ 
n^o mX\-l. mmmMWi^'^'^ (5 O O r pm~ 3 0 0 0 r pm) X 

m.mii m^^-^x it'^u. ±?»^$ ti« ji (1500 

15 Or pm- SOOOOrpm) 3 0 ^~ 2 ^^1]i/L^b, n^tl^ 

m^^^T.^y^mi^^-^^thmm'^mm^^o^^T.^y^mi^o) 
7.^yty^^ 7.^y^^w^t(D^^ii^^if^'&^mM^xi7 u 

25 -r:>i5^-raHrffEcD ( i ) - ( i i i ) ^ mM-T ^ fc ib \z it . M'^U^ 

^mi^m^t\^x\t. yzmmo^^^x^y^^i^m^Ti)^. ^rzu^nt 
Z.X. m^om^tu. mmo)^):^y\im^m^tiE^mto 
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;i ifccfc ^3 l/-fe:/^-1ip°p&P^-r^, A'^> 7 pH4~i 

0 (M* b < « p H 6 ~ 8 ) © u ^m/^^/ :7 7-> V^)7.-UMnvy 

, CHAPS, Tween-80^" (:?E5-7h^xa) > v^^h::: 

15 ll^«J^5 @65TPMS F, O-f^y^'^. E-64 (^^5^Kif^0T 

. 0 . 0 1 ~ 1 0 m 1 <Dm:^9 Ts^y^^Wmmz. ( 5 0 0 0 

~500000cpm) O^MU/S:^r5'7.5^>$:^Jnb, Pl^tClO" 
^~ 1 0 - > iti MODSij^^b-^^ -S. (N S B) 

•r^c S^St^^tJO-C-ii^t) 5 0*C. S^b< ti*^4t:~IU3 7t:Tl«)2 0 

mmu-mm-^m^mh . ji»(Dii;iy77-"T?t5fe^ufc^> :tf7xii^j^ 

25 r> ^iJ'-TstiiiJI-^o MJn;1-^#l®5&^J'cCVi^-&®;^':7> h (B 0) ;0^e, 

(NSB) <&§H/ifc;^'5'>h (B0.-NSB) ?:10 0 
% i bfcNP. (B - N S B) 7&t^?iJ;lti 5 0 %l^i>TJc:7^ci:^IS 

^ tl ^ MirC Pfl^ ^ ^ ® ^ ^ ® i I- T M iR -r § 3: .J: T ^ ^ , 
^ iJ' 7. 5^ > t ^ ri? :^ 5^ i: <^ i^'&tt S S -fr S tiK 7. ^ U 
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>^T^Mf3® ( i v) ~ (v i i ) <D:^m^mm'r ^rcisb\z\t. 

'^-K-^^x^\^^t^mmzn-t ^n^^wf^v^ iLx^x^^-t ^ ^ t.-h^x^ 
s, 

umit'^^tbxit. m^it^y^]^^ ^yn^. K^^-ft:^ 

20 ^^\'c'^m. mm&mm. mmmmm. mmmia^m. mmmmmm, 

umi\:^^\tm^r^^vx\^^xh^< . umt^^(Dmtvx\t. & 

v^o z.<Dmitjim.tvx\t. mx\ts ^.mm (mx\t. 4g^..u>M> ^ 
it7Kmms mm:f3:a) torn. h^^^\t^mm mx\t. mm. ^m. 

^)yzfm.. wm. s^ms^, yxjv-^ym. ^y-^yT^jv-t^ymu 
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<»:) t0m.u^f)^m\^^(on^. 

*J:r>'U :^*> h ©feg^'So^V^T, U ;y > H ^^^^ h 

10 <D-V$)^o 

(1) 

15 Hanks' Balanced Salt Solution (^r/nttil) \z. Q . 0 
(2) 

20 p^i57X5'>^^#:^^;i"$-li:feCHOiMfl§?£> 1 2 7^ >^ I/- h t 5 X 
10^fi/7^:i?^^tb, 37t:, 5%C02. 9 5%airT2B^1ig 
« b O . 

(3) ^^U:y>H 

25 

(4) U;<f>K^^^S 
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2. m^m 

(1) 1 2:^mm^m!^-:^\y-h\zxmmvrz}f^^7.^y§:^^^%m 
'^ii:rzmm^> wi^^^mm i m i -r 2 m^^Ltc^^ 4 9 0 ^ 1 om 

( 2 ) 1 0 - 1 o-'^uoumit'^mmt^t: 5 p. 1 m^rc'^. mm 

1 JP;tT:te < o 

10 (3 ) SJ$:^?rl^*U, im 1 ©^5feftffl^?ff^^-??3 miffe^^-T'So ^HflSfc: 
j^'&bfe^il/ i5'7.^>^ 0 . 2N NaOH-l%SD S-r^^j?b, 

(4) ^^^^v^^^lz-'^a >:^'>'>^- (^^:/ ii7T>a^) ^m^^XtA 
M^^^M^L. Percent Maximum Binding (PMB) ^'^(D^X^ib 
15 So 

PMB= [ (B-NSB) / (BO-NSB) ] XlOO 
PMB : Percent Maximum Binding 

B :mw^m^rzm<Dm 

NSB : Non-specific Binding 
20 BO : ^i^U^M 

m^n\t. mBhrcmmit^mf}^^mun^it^<^^rzit^(D^x& 
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/i$'7.5'>g^#:7zf-X h-Ch^f)^. r>;$'zf-7. hl^$>^i)^(Dm 

^mfsinmism\t&.To (d ^rc\t (2) \zux\t^\,^, 

( 1 ) HtflB ( i ) ~ ( i i i ) 0X^57 U -:=:>^^;^j*-r^$n-5 A-f > 

5 i^\z. ^^^m.mt^) mm^nt^'^. mmwi.t^\^ 

mmmm'&t:^t^mw\t^i^x^y^^^7d-7. ht^o, 

T.^y^mi^ti^^r^mmizi^m-^'itrzm^t. ;^^7.^y^ 
mi^^^mfr^it^m^^numit'^m^:^^7.f-y^^ii^^^^r 

^^^m^L. it^-r^. 7.^y^^i$.^m^it'r^it^!^\z^^ 

ii^C, 7.^y^^^7y^zi-7^V\%. ^7.5^>J&^Wrs±3S 
H 75: |g m U T ^ ffl T S , 
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m^m. ^Mikm. i^mmmm. ^mmm. mm&. nm^p^. mmm^t 

o 

ibn^mn\tM^m^\^x\/^x%^<. mx\t. §E.m^m\zm^-^n^ 

(Dmt^m^^^n. t ^f^\'^^m^m\z^^^n^m\'iiimt>m^\^^^o 
z(Dmfs.^iihx\^. mx\t. umm {m^\t. Mm. r^^tzK 
mm. mi2.E) iKDW.. h^\>^\t^mm. mm. ^m. 

Mn^ym. y-^jvm. ^\y^>m. njM^m. m^m. ^x^ym. u> 
25 zim. mm. ^Bmm. >7.)it^>m. <>■^f>x;^4^>i?fJ:i') 

:^mm(D7.i^ ^j'-=->i/:^^^^\^^xm^n^^m^±m<omm • ^ 
wmtLxm^^-r^m'^. ^m^!^\z^'Dxmmir^z.tf}ix^^. m 
^u. mimi^rc?^^7.=^>^t^'^^mmu^^tmmizvx. mm. 
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\^^rz\tm.sia.wim mxit. -^^t.. ^vV. ^o^^. y^S', 

5 ^-T. hU, ^31. -fJ?, 5^>;^>v^-;^ t') tcMUTS 

mmM(D^-^m\t. ^of^ffl. ?c^a)^.#, ^4;i'-h?^j:^ 

10 ^^'fb'&tl^^^lO. 1~ 1 0 Omg, Sf*U< ttl^J 1 . 0-50mg. 

eokg^fco) ics#-r§J®'&. -B no^^^b^ti**?! 0 . 0 1- 

15 3 Omgmm. iff'^VKitmo . 1-2 OmgigS. .i;D^^b<«*U 

0. 1-1 0 mgn&^mmf3cmiz^r)i^^'r^(D:^mn^xh^o m 

<DW}^(D^^h. 6 0 k g ^fc 0 fc^^b^c»^S-^-r^ :iti!)^X 
0J (D 7. u - - > i^':;^?* « , 65 

(1) (i) :^^>^^mL%^mm^rc\t'M^. umt^mo 

25 C:i^#mi:-r^^:$'X5^>®^^^^ji^feHJi|l$fJ-r'5t)K©Xi:7 U 

(2) (i) p^3';?^^>§^^*:$^^u#siifflj^*;fc«a^^. nmit 
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Tit. lih^UsisLW]^ (m^it. ^JVEyb. ^yh. -^OX. 

5 u. ^D-^. \LVi>. •>'v, 1^-;!/^) ©ifflfls mTLit. mmm^ 

ffFiiffljis, w^fls, :^^y^^ hmi^. ^^mu. h^mu. ^^mm,. 

-v^> rmm. Bmm. i-9-zLyj\^^y-mm> mmm'^, b^m. iff- 
10 m^n. itfm^, mn. m^mm) , mmm. mmmm. # 
mm. ^wmm. m^mm. %mmm. ^v<\tmmmm. ^rz\tcn 

i^Kmis^n. mm. mm. mmym. i^m^n. mm. ^m) . # 
15 m. rmi^. n. mm. mm. ^m. ^mm. ^^m. m<D^. #m. 
mw. ^!^. mi^. m. mit"^ m. i^m. ^i^m) . jfiiw> 't-m. mm 
. mm. mmm. mmst. miim. m% mm) . mm. mm. 

mm. ^^nm^m^^xhk^^o ^om. witmm. ^itm 

umit-^i^tLxit. mB(DUi^it^m(Dm. DNA^-ry^u-^s: 
25 ^^mi^^^itA^r^^o 

>$3- H-T'SmRNA^y-lf^A-r ::^Ui$^'1'if-'>a RT- 
PCR^TaqMan PCR^S:fflViT> i 0 S'J^f S 
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u — ^yCf (Molecular Cloning) 2nd (J. Sambrook et al.. Cold 
5 Spring Harbor Lab. Press. 1989) \zt&Wi.<D:^mm\zm.^xnUo C t 

^-r-S Ci:(Cj;:3TfTt)n§c ^ X ^ > Sfc ^ 7.5^ >^^#: ^ □ 
- H-r§DNAt)b< «^®-gl5*fe«*^§g©7>5=-t:>X • 7 

T> p^5'X^>*7h«/ ^X^>g^#:^3 - K-r^DNAfeb< «^ 

Hf^Eifim^^i^n. ^miihX\t. MAtifluoresceln, FAM (PE 
20 BiosystemsaiS) . JOE (PE BiosystemsltM) . TAMRA (PE 
BiosystemsaS}) , ROX (PE Biosystems^tS) , Cy5 (Aiersham 
a^) , Cy3 (AmershamaM) ti.E<D^%^mti^m\^^^n^ . 

I^tc. mRNAOfiti, «ia*^^JfttliL^cRNA*M^^^^lcJ:-9 

25 •r^DNAfeb< it^(D-'^]^^rc\t:$imm(D7 y^^yx ■ -^vy^^y 

t^\^^-:fy^'7-tLxm^^^?CR\Z^-DX. ttifrS^n^cDNA 
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Uts-!^~mi^l'tVr\t. m^it. lacZ hiy^"- 
-tfjte^) X O^A7x-3-Jl/7-fe5^;H> ^ >7>7x^--lf (CAT 

15 ^Ti^'-^, Green fluorescent protein (GFP) > 0 -y i7 ^ '^ — 'iffSi ^ 
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tffiX'^^ {mx\t. Molecular Biotechnology 13, 29-43. 1999) o 

hx^mxtb^o ■^^\z\t. 7.=^y^t:i\t^^ T.^y^^wo^^'^ 
^^mr^mmt. mm. i^mitm. 2mmmm. {&ikmm.- 

mMtLx^mx$)^. 

ia.Wt^ym. mif)vti::sy^mmun. m&^mmnt\.x^mx^^ 

20 \t. m7i\t. mwm. mw,mwm. ^v-yT.. TyY-yj.. mwm 
Wi^mm. n^^'g-si, ^w-mmmm. ^^-^^ i^ngjii^, -ism- 
mnm. ^^mm. mm&. -^m^i^m. mmmit. sssL^it^m. mit^ 

25 5^ H\ ^>/N°^. ^^^7°5' Htt-fb^ti, ^sg-fb^ti, mm^mm. mm 
muim. mmmmi^. m^m.mi^mm. sia.mt^Ei}^^M\itnrzi[:^!^x 
mit'^mo^^tvxit. mrnvTc^^ :^9-y(D^tmm(D^(Di!)i 
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o 

5 mmLrcy^^:^^>^^tr^mmu^mtmm\zbx. mm^ 

muEtr^z.ti)^x'^^o 
^(D^o\zhx%^n^mM\t^±x^m^x$)^(Dx. mx\t. t 

h^rcUUMW}^ (mX\t. ^^X. yyh. ^i)-^. t:y>^, :f^. 
10 ^iy. -^V, hU, ^Z2. -i^. -y-JU, 5">/1>v-;^<i:) {d^TLT^ 

mmM(D^-^mit. ^(o^m. n^mm. K:^cj:<H 

S4-r§J©^> -^e^JlCBKA «*^m6 0 k g ^fc D) fc:teViT«, -B 
15 0 . 1 - 1 0 dm S b < ttJ^ 1 . 0~50mg 

, J; D ^ L < 1 . 0 ~ 2 0 m g^-^-r^c □ W tC^^T ^ 

l^^b^#l(7) 1 lElS#»JJS-^^a, n^^^.-t^E\Z^'DX%^ti 

A mme 0 k g^rco) {cs#t--5^'&^ -a o . 

20 0 1 ~3 Omggig. ff^L<t^$go. 1 ~ 2 0 m g ck D iff * L 

25 ( 7 ) DNA^^Sit! 

DNA iSkT. ^mm<Di^m^DNAtmW.t^) ^TcU^O^MDN 
A (2^^BJ0^5!5l§^MDNA^:lllSIBf ^^"T^^th 
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(ii) hm^mmfi-^y^mmi^r^^m (d Bmomm. 
5 (iii) y ymmmti^-^'y xt.rc\ty y hx'$>^m m) mmomm. 

^rz\t^m§^mm(Dmmxf)^'D-.^\zsmmmy.m) iz. ^jymti)]^z^ 
cfc D sfitii-r-sDNA^te^T^ d cfcoTf^tfcs-r^ ;i tf)ixt^o 

tBf e: i feT^-g), 

07. (MPiit. mmtbX. C5 7BL/6^^, D B A 2 5^ 
^mj^tVX. B6C3F,2^i^, BDF,5^^, B6D2F,^i^. BA 
L B/c I^M, I C Rl^i^T^^) Sfct^ ^ N (M^^t. W i s t a r 
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(m^it. ^m^muE) i)i^\ztch(D. ^wmz\t. ^m(D\-^iB. x 

^^•^ii:^\z;^rc'DTit. ^DN A^^mi^mmx-m^^^o ^yQ^~ 
^ - OTMlzm^VTzD An y 7. h y ^ h tLxm^^^(Df)t-mz^ 

^f)^i^i^^mm(DDNA^^'r^^mm%mm (m^«, ^-^^^ 

T:^^B^(DDNA^M^mt^DNAm^m^mi^^i^tii'r^Ctif)^X 
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Tie2<!iPI§$n§) , •thU^A:^U"^A7xyv>3U >^'fb^* 
(Na, K-ATPase) , X^-07^^^> h^lS, 
^'f>l:teJ;t;i lA, ;f>^Q-:fnr->(i--iiimM^>\i\f^-. M 
HCi? ^7. I ^al^ (H-2L) , H-ras, Px>, K-/t$>i3- 

20 ymitmm. ^^mov^^^i^^-ii (tpo) . ^^^\^mm&mf- 

la (EF-la) . ^7^^>. a i5 ^XS ^ ^ :t yMm. 5. :t ^ > 

mmm^zs2. ymm^ yz-^^n. ^u^wzruy. Thy- 

1, ^^ynr^U>. Hm"5J^gR (VNP) , jfiimrsn-i' HP3>7)^ 
k h^P^^^H^j^fiS^ 1 a (EF-la) oyzfu^h-^- 
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15 HSftJl^RNAct D^^^O;5ffe{Cj: OiiM^nfc^B^DNA^igi^t LT 
D ^ b ^ M ^ M T § ^1 i Tr # ^ o 

20 T, mu(D-:fu=t'-'^'-(Dyu^^TS'^mz^v)m,^m'^mt(D±.m\z 

ailg$ii§ji^®DNAX#&5J^jifcc): Of^MT-S <i: /^^^ T # § o 
^iW^|il^iamfe^fc^5tt^*^igo^5fettDNA©fe#l^. ^^Bi^ffi} 

A^#?^©fl2ffiffi?«^©|if^i^|gj5|(C^ViT, *^l^©^*ttDN A;^?#S 

'14 D N A ^ S tj- © a © Ift © ^ « © JE ^ *ffl fl§ *3 J; Of ^ J3S 
® T 19 ©^JfettD N A ^ -5 o 

*%Hjc7)^5iti4jE^DNA^fe^$i±/c#^b vv^%mm\t. ^mzi:. 
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<^^^^DNA^^nm\^^ri::(Dm<Dm<\i!KDf-mt^(DBwmm^^u 
i^mm<D±x\z:^mm<Di^^mDNA^M\zm-t^o 

c<Dmm(Dm!^^^m-t^ zt\z^ ^'t^x<D'fmf)^mDN A^jgm\z 
^-r^^^\zmmmi-^r^z.t^^x^^o 

•^^-M^m-^'^^nx^y) . ntE^oyiE'^DN AcDmm^^mr ^ c t\z 
15 ^^^mm\z}'>^x^>^rzit;<^:^^>^^W(Dmm/Lm'&^mmT 
^zt^^$><o. 't(Dmmtf)vW}<^thxmmt^zt^^x^^o 

*:^BJ®IE^'DNAfe^ibi^i&ffi ViT> ^ ^ 7. 5^ > ^ fc ^ iS' 7. 5^ 

20 tj&^nJtlTSSo 

^fz. *^5gc7^^*'!4jE^DNA^^^$-&;^ciii?L®jtltJ, jSgJIb^c 

:^^>^r:i\t)^^7.^>^mii^\zmmr^m^iz-):ir^f^mm(Dx^^j 
■~->'^um\zhmF^pjmx$)^o 

26 *^B>g(^^*ttS^DNA^W-r^#k hPi?Li!lt/«, S^lBlC 

ck O^JfSliDNA^^^tC-f^jtf ^ C t ^?iigUTMDNA'(SW®JJ^t 

Lxmn(Dm^mmxmi^m^r^^ti()^\i!i^^o @e<jt-r'5 

^5l5DNA*t9j7g(D7'7>^5 H^C:m^>^ii^TMi|B^t UTffl ViS^l .tT^^T 
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Affile J: ^Tf^mrs ^itT&^Tt?). ^m^mmm^izi^n^^^^mo 

iftT^ J; ^ \zmu^n^o Dhi A^Wrmoi^mmmo^B^mmizidi^^r 

5 mm^^n^mm<D±x\z:^^m<DmnDN A^mt^ ct^M^t^ 

mm^xxsnm(D±x\z-^mm(Di^'^Di^ A^^-r^o mxdna^ 
mmm^i^(Dn:b\zwo^=t'tf'i zi~ hmm^mnh. z-cDmrnomm 

^ 3^ Sa T -5 C i J; D f T 0 ^ ^ SI D N A ^ Wr -5 ct 5 ^ 5i ^ 
10 t^^itfliXt^. 

*^0J©m^DNA^WT^#t: hm%mi^\t. *^BJ<7)^^DNA 

^^mm^\z;^i^7.^>^rc\t)>^^x^>^mi^<Dmm^i&^m^!^sm 
tf3i^z. tf}^$>r) . t(Dmm'Ey')vW}^thxmm-r^ z. ttj^x^^o 

it. 7irJi^j>^rc\t^^x'^>^mii^<omm^m^mT!tsmiz:i5n^ 

ItlE'^ }^ ^ 7.^>^^i^0mmMm (dominant negativel^ffi) 

^fc. 2|s:^§g©^5l5^1^DNA^S^$^^;fcpi?LiJtl^l, ^^Ufe* 

m. nmskm. 2mm^m. i&skmM. mmb. mmmnmmm. mm 



wo 2004/063221 PCT/JP2003/0 16978 
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(1) umi^mcDfctbommmti^Tomm. 

(2) ^^moDN Ai^^m^o^M^poDN AhL <\tRN A^m.m 
^^t^:^K ^rc\tDNA}z^y)mm-^nft^:f^\^mm'^^mr^ z 

(3) DNA^^r^uwi(Dmm=s:mmmmmm^m\z^r)mmL. c: 

(4) ±fB (1) mm(Dmm^m\^^^:i tiz^^mmo^m^^Mi^^^ 

=^>^mi^\zmmr^mm(D^m&^^m^^ztf)^x^. 
:^^>^rc\t^^:^^>^^i^\zmm'r^mm^y'jV(D^mi^\z^n^ 

nmm\z^^~:kmmm(Dm^:^^TSfhm\znM.t^ztf)^x^^o 

y^>>fd:^(Dt^>/^^M^mmm{zj;iY). mmLtcDNA^^mmo^m. 
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(8) y y i7 7^ hW}^ 

15 (ii) mDNA^^u-^-^-m.^'f izmmi^^o) is -^y^ hz^ 

(Hi) ^^^^^ '^ym^±x;^^m (i) mmmcDmmmm. 

(iv) 4^iih^%m^f)^yyMmmx$>^m a) mtEm(DBnm^. 

20 (v) y ymmi^f}^-^^ 7.X^^f^ (iv) ]SIB^©E$^ifflJi, 

(vi) *^0J®DN A;{)«:^^tt^fc$tl/i^DNA^|IT±#b: hitaiJj 

(vii) ^DNA*tl/j}?-i5'-aie^ (M. ;>cli® 3 - ^ ^7 h 

vi) ^lEiccD^^t: hni?L»ti. 

(viii) hiii?Li)tl>^?5ir',;;^«,j^7:'^§^ (vi) mmm<Di^h hm 

(ix) y (viii) «f3«®#^ b h Pt?Ll!jJ^, 
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(x) m (vii) mBm<DW)m\z. umt^^m^i^^L. i^^-^-jt 

^mm(D^-:f=^ \^0fSi^^mM&i}izm^^i^^ ztiz^y). uNA^m 
^mm(DDNA\zAM^\zm^^i}QX^:^mtLx\t. m^u. jte 

r^^mmoDNA^mmv. -e^x^^v >gi5^^tc^>:tT-r v'>ii>i'i4a 

25 1 a c Z -;^7^^ N vi5^--tijlfe^) , cat (^□5i:,7x 

mBi'^m^nAr^z.t\zj:y)jL:iF'j>(Dmm^mmt^^K *svi« 
j:^v>m<o^ yhay^^^izmm'^om^^nm-^it^DNAmm ( 
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i^miz^mLrc:^mm<DDNAsxn-(Di5.mmm<DDNAmm^'fy-C7 

mmtLx\t. m^^t. mm(D^otiwt\zmiL-^nrch(D^m^^T'h^ 
<. ^tc'jk^ Ev3instuutmo^:ijmizmi::^rmL <mALLrch(Dxh^ 
mx\t. •y'r>7.©E smmom^^s ~isim\z\t 1 2 9 e 

15 z.n\zi^t>^mmx^m^^\zm^^nm^^m^*^f3iE smm^mmr 

^UE(D^&i}Xm^\t. C5 7BL/6'^'^X^C57BL/6CDg^|P 
iC®i!^7^$^DBA//2 t©32$SJCci; 0 efi:#LfcB D F jV^T. (C 5 
7BL/6tDBA/'2i:CDF,) T^SC U © £ 'fo fC 

20 ^|J.^^^cjJ^^T, c 5 7 B L/ 6 

ViTff^nfeE S^fflJ3g(i5l!lBfr;k-7'^7. ^f^aibfci C 5 7 B L 
/6 vr>X<i:n>;/i^i^07.-r^JltT-e©Jiee<)#m^C 5 7 BL/G 

25 ^^^t^-^^. ^ti&s^\zsmmm^ss^m^^bmm^x^mLT^\^> 
■:stii^mmy^\^^y^i^\i!>^^<D\zU'^^^^h^o ^.tc. mmfs:mm<D^ 
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jfsm (^5 Of®) xmtsox. ^m^m\z^n^EsmM(D$^-:k'tv 

10 J;§^fe#ic©?S^#lc:ct: Off -5 iltT&^T'^So # & E S IfflMO^ 

±TL IF ( 1 - 1 0 0 0 OU/inl) #«ET(C^i?;!?Xit«§g|^ ($f*L 
<Ji, 5%^i?:^;X, 9 5 %^^*fc« 5 %^fg, 5%i^m:^7>, 9 0 

\ts h u yyy/E-DTAmm (31^ o.ooi'-o.5%hU -fyy/ 

0.1~5mM EDTA. $?^b<«*50.1%hUy5/>/lmM 

EDTA) %,m\z^y)M~mm^\^s ^fctcffl^L/s:^^' -^-jfflfla±ic 
25 7^575^ cop^tifflflgcDig^^ff w^m.mzWknf^mmii^^^vi^n 
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J. IvanslSLM H. Kaufman, ^-f^^^- (Nature) ^292#, 154M. 
1981^ ; G. R. Martin ::^P v-x > i^X • :t ^ • x 3 • 7;i!7 
7^5--;ty-tf-rx>7. - rL-xxx- (Proc. Natl. Acad. Sci. 
U.S.A.) mnm^ imn. 1981^¥:T. C. Doetschman e>, S^t-^JP 

m^ftit'7^x9^mm(Dm^^±(DyiF^^BB(DDNAtKnmt>^mmm. 

20 X^^o 

>i^^i^^-(C^ffl bfe^'::7;^*^0:$^§gODNAj!i^^CDiS^^j^ 
25 ©D NAE^iJ<h^7°^-r x'-.h b^cP C R IS J; ^ j§?*(f TfiJ^-T § i 

(CctO, *^§g©DNA;«>5:f^ttYb$n;fclBIl!S^$j^P-->^b, 
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i^m^r). ±x0UMi}^A^&^\z^m^txixrc^^m(DDNAm^h'D 

^z. t\z^r)n^n^o z.(D^o\zLxm^ntcmmt. mn. :^mm 

s/a >mxDNAm^^^tixr^zt\zj^y)^-'ifyT'^ >^<^^- 

15 zniE>(Dhy>7.i^x.-yp^hhm%mmiztt^r.mBi'7-m 
mm.m^iz^ v^mm(DDN Am\z^m(o$>^'b<D^m^t ^ z t\z^ 

^^\z. >^m%n(r^m%^^xs^m\z-^\^x^'^m\z'^x\t^\^. -r 



wo 2004/063221 PCT/JP2003/0 16978 

180 

15 . 

•tf^-ti'^. *^BJ©DN A^^^^^b hit?Ltllt){C|]«i^ 

25 'M'^t^E(Dmt^i^mtLxumit^i^<Dmm • ^^n^^Mt^ c: 
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^mmm^m^^tci^om^mtvxhjt^^x^^. 

mmuEizj:-ox^\^m^'^n^mm\z$:iLxfhm • ^mm^^m-t^ 
(Dx. m^miznr ^^±xi&m^tjii^m • "frnmu^o^mmtLxm 

20 m\zm^^^z. tfj^x^^o 

±mx^ u -~>^:^mx%^nrzmmitm^j^mLxv^xh^ < . 
mmM<Dmtvx\t. ^m^mizn^-^n^m ^mm. ^mm^ 

^m^m\zn^-^n^mnmmm^v\^^. ::0mf3:mtvx\^. mx 
>7.ji/5jN>i?, ^y-^yT^jv-^ymuE) t(Dmf3ia'fy^m\^^iE>n^. 
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}iyz^. y'^. Oi^. "^T, ^^D. -i^, '^jvtiE) \znLx^^r^ 
mmM(Di^^mit. n^mM. ^^nm. hf3:a\z^omm 
aeokgtUT) jci5ViTti, -Biz-D^mit^i^^mo . 1 1 0 

Omg>$f^U<«,^l. 0 ^ 5 Omg. J:r)B^h<\tmi . 0-2 

10 ^mnm\z^^'r^^'^\t. mmn(Dim^^m\t^ 

M^mB.fs:^\z^oxh^ti^^i. mx\t. m<^n^m^M<D 
rnxmn^iZAm^ a^me o k g tvx) iz^-^-r^m-^. -sfco^ 

^f)«f^h<\tmo . omgmm^wm&.m\z^y)n^r^ 
15 i35-&T*^„ m<Dmm(Qm'^h. o k g^rcvizmMvrz 

(8 b) :^mm<DDN Aiznt^-i/a^-^-o^m^^i^m^rcitmm 
20 ifBm(ODnp.%m.^±t^\ivm%mm\z. 'Mit^m^ 

xh. ^mm(DDNAf)iuts-i$^-M^i'^mAr^z.t\z^Ki^ts^ 
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if h'>i5^-ifiie^ ( 1 a c z) , pl^tt7;u:^jU7:t;^7 7^--t*jl 
^ s 7 X ^ - -fe* a e ^ ^* /{'^^M T' * -5 o 

10 5l5©i8-;<f^i^ h'>y-€Jte^ ( 1 a c Z) TfimUTVi§«^, * 
^DP-3--f>KU;i/-^-;«f7iJ7ht:^y>'h* (X-gal) <DJ: 

B S) X-gal Sr-^tr^fi^T. ^fi*;tfi3 

. ItJ 3 0 ^;5:t/i b 1 ^^SJSSiirife^, Mi»M*<£lmM EDTA/ 

20 P B S It^^T^Jfe^r^ tfc ii-DT. i3 -;?7*^^ h '>i$'*-ifSJtN$f^it 

'5mRNA^^aiLT'bj;^io 

n^m#jpi^?&^'j(f ^ tv^c LT^i. mx\ts ^.mm. 
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it. mm. u>i?, ^^tTif^mm. mmfsiii) torn. $>^\^^\t^mm ( 
m^it. mm. ^m. yatf:t>^. y^jvm. -^v^ym. :2j\^m 
. m^m. ^x>m. u>zfm. mm. ^Bmm. >xjvts>m. 

10 'it. mxiit. mm. i^mikm. zmmmm. i&skmm. ^ik&. mmm 

20 \t. m^\t. ^mm. mmmmm. ^h-s^x, 7y\^~y7.. mmm 
wmmm. mmm^m. mmmmm'&. mm. ^mm. mmitm. i±m 

25 Uizm^^^ ::t:^^xt^o 

^7.^>^^^-t^mMtmm\zLxmjtt^:it7S)^x^^o 
c<D^oizvxn^n^mmit. ^±xi&mi§^x$>^<Dx. mx\t. 

}::h^rc\tm%W}l^ (m^it. yyh. -^ryx. ^)V'Eyh. ^1)-^. 
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klVv, i^x', ^)\,tS,E) fc?t?fbTg#-r-5 

gtbT) \Z^\^X\%. -afcO^^#jM*^0. 1-1 0 Omg, $f 
^b<«*tJl. 0-5 Omg, J;D$f*b<«^tll. 0~2 0mg^# 

^^fi60kg^:tT) HS-%^-r§:»^, -Hfco#^t/K^i!itlO. 01 
~30mgg^, $?^L<«iist;0. l~20mgg||. ^^U^\.<\% 
mo. 1-1 Omg@^S:#liai*(cd;DS-^1-:5©?!)i$f||5-&T2b-5. 

15 T^^o 

20 MMt^^Ltfj^-V^^bo 
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^n^i)^. :i^h(Dj^\t^f-j:^^MX*h^X, ^ ho^X- 

o I|R^{4mol/mol%^, ^ ^ h ^ 9 y ^ —xm^^ ^fl^^Wii-i 

^NH^Ci h>'^:/Dv_ K-X?$|^-C# /j:V^'^>©(COV^T^^7^-i5' f^|2^ 

^(Dm(D:$:x^x^\^^hnx\f^?)m^nr^(oM^^^i-, 

10¥,CSNH : l0^i:c*$^8<^-C0NH2;as-csNH2^ca^^tlTV^5 

1 ¥ 2, CH^NH : l{i t 2^ <D -CONH-J^ ^ i,^ -CH^NH-J^ JZl * ^ $ 

2 ¥ 3, CH,NH : 2^ 3{fe K -CONH-i^ ^ -CH.NH-^ ^ « ^ $ tl. 

3 ¥ 4. CH^NH : 3{i ^ 4^ F^ <^ -CONH-i^ -g- -CH^NH-J^ (il g ^ $ 

4 ¥ 5, CH^NH : 4^fe t ^ -CONH-i® ^ HI -CH^NH-J^ (il M ^ 
6¥7, CSNH : 6^iLi7{4^^O-C0NH-^'a'^S-cSNH-^-^(::SJfe$tb-C 
6¥7.NHC0 : 6^ ^ T^fe ^ -CONH-)^ ^ ;6S -NHCO-Jg ^ tJl g $ ^ T 
6¥7,CH^NH : 6(5: i 7^ Ffl ® -CONH-Jj^-g- -CH^NH-^ ^ fi^ $ 

7 ¥ 8. CH^NH : liiLtS^mO -CONH-i©^ i$S -CH^NH-^-a- fi^ * 
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8>J^9. CHjNH : 
9^10. CHjNH 



8fi: 1 9& © -CONH-i^ J&^-CHzNH-ig ^ M m $ n 
9 ^: 1 0 © -CONH- ^ ^ -CH^NH-i^ ^ fi m ^ 



Abu 

Ac 

AcOEt 
AcOH 
10 Ala(2-Qui) 
• Ala(3-Bzt) 
Arg (Ac) 
Arg (Bocj, Me) 

15 Arg(Et) 

Arg (Me) 

Arg (asyMCj) 

Arg (syraMej) 

Arg (n-Pr) 
20 AzaGly 

j8-Ala 

Boc 

Br-Z 

Bu' 
25 Bzl 

CDI 

Cha 

CIP 



: 3-^>y5^x-;i/7^ - > 
: ^^-N" *"' ->'^5^;P7;i^^-> 

: N''-:/p tf;i/7;i/^-> 

: 7 if ^* U V > 

: ^-iS'7^-> 

: tert-:/ h^>':*7;i/xi^r:;i/ 

: ^>v;u 
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Cit : hJP'J > 

Clt resin : 2-^ □ o h U 5^;Hxi;> 

Cl-Z : 2--^ oa^>i^jvt^'y:^Jly^=.Jl' 

Dab : 1, 4->^7 5 y f^ym 

5 Dap : \,Z-J7 ^ y:fu\^:tym 

Dap(Gly) : N^-^ »J 5>;i/S^7 5 7 ^ n tf :t 

Dap(GnGly) : N«- (N-y 7^ v 7 U i^7^ / Ztu \iir>m 

DCM : >^iJ7DDp(^> 

DBA : vX5";i'7$ > 

10 DIEA : N, N'-S^-r V>^D t!;i/X5^;V7$ > 

DMF : N. N-v'p^ ^;i/^;i'A7 5 H 

EDT : yiy^t-)V 

Fmoc : 9-7;i/:f l^Jiijl/pi h^>';^7;i/ji^-;i' 

Gn : ^y=:.VJ 

15 Har : J}^^7;l'^-> 

Har(Me) : N"'-p<5^;^7}^^7;^^:::> 

HOAt : 1-h H P^>'-7-71f^>y h U 77~;V 

HOBt : l-t K D=^'>^>V^ h U 77-;!/ 

HONB : N-t K P + v'-B-y JW^i^ JI/^ >-2. 3->f JW^l^^ 5 H 

20 Hph : 7Jn^:7 x:i;i/7 ^r:> 

IndPr : 3-(-f > H-;i'-3-i';i')yD tf:m;i/ 

Lysdie^) : N'- '-i^>5^;|/U >^> 

MBHA : p-^5";i/^>Xt H U;i/7 5 > 

MeOH J -)]/ 

25 N((CH2)3Gn)GIy : N- (3-^7:1 7 -/n i^T'U > 

Nal (1) : l-:)-7g=-;i'7 

Nal(2) : 2-:^7 5";^7 7-> 

Nar : 7 ;P 7 ;i/ x > 

Nar(Me) : N""-^ ;i/7;i/^ - > 
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Nle 

NMeArg 
NMeLeu 
NMePbe 
5 NMeSer 
Orn 

Orn(Mtt) 
PAL 

10 Pbf 

Phe (2C1) 

Phe (2F) 

Phe (3, 4Clj) 
15 Phe (3. 4F2) 

Phe (3CF3) 

Phe (3Cl) 

Phe (3F) 

Phe (4C1) 
20 Phe (4CN) 

Phe (4F) 

Phe (4Gn) 

Phe (4NH2) 

Phe (4N02) 
25 Phe (4CN) 

Phe (F5) 
• Phe^ (CSNH)-NH2 

Phg 
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N*-(4-p<5^;V h U ^;l'-5^> 

: 5-(4-(9-7;u^l/n;i/^ h^i^:ti )lts=^)V)-7 2. J 

; 2. 2.4. 6. 7-^>r$'^5";i'>'fc Ho^>y7^>-5- 

: P □ 7 xn;i/7 

: 2-7;i/:t □ 7 x:n;l/7 ^r:> 

: 3. 4->?^ n a 7 x ^ > 

: 3. 4->?7;V:tD7x:i;i/7^::i> 

: 3-h U 7;i/:tD p<5^;l^7xn;i/7 ^ - > 

: 3-i5'nD7x-;i^7^::i> 

: 3-7;i/:tP 7x~;i/r 7~> 

: 4-^ n □ 7 xn;i/7^r:> 

: ^—yy J 7xr:;l/y ^ - > 

: 4-7;i/:tD7x-;i'7^:z> 

: 4-^^7r:e^y 7x -;U7 7-> 
: 4-7 5 7 7x-;i/7 7r:> 
: 4-n hU7x — ;l'7^n> 

: 4-i-7y 7xn;i/7^r:> 
: ^>iS'7;i':t 0 7xnjl/7^z:> 
: C*J^©7x-;i/7 7-;V7 5 H5&57xr:;i^77n 

: 7x-;i.i^*U 
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PhOH : 

PhSMe : 5"?^ 7:iV-;i^ 

Pro : y p ij > 

Pya(2) : 2-trU >^JP7^r:> 

5 Pya(3) : 3-trU >^;i/7^-> 

Pya(4) : S^JVr y-> 

PyAOP : {l-7-^^y'/h^)T'/~)\^-\-^ 

PyBOP : (^>Vhvyv-)U-i-( )vt^z^)-h^j7. 

PyBrop : :;''n^:-h U 7. ( tf D U v y ) x :^J^ ::: A ^ ^ -y- 

Sar : N-^5";i/i^U 

Tie : tert-n-r 

15 Trp(For) : N"'-/}>;1'5 ;i' h U ^ N 7 t > 

Tyr(Me) : D > 

Tyr^ (CHjNmAsn : Tyr t Asnt ©FBl<D-CONH-^^/0^'-CH2NH-i^^lc:S 

TFA : h U 7;P:t Dg^^ 

20 TFE : h^J y )V-tUX^ J -)V 



^'8'> I UP AC- I UB Commision on Biochemical Nomenclature 

H ^ b P^cj: t n L #: ^ ^ T fe (D T ^ o 
DNA : 7^:t=^v'U 

cDNA : ^■m^7^t^i^^J:i^mm 

A : 7x-> 
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T :5^5> 

G : 

C \ =yV'yy 

Y : 9^a>*fcttv'h'>> 

R : 7xr:>^fctt^7:i> 

M y vyy^fcUT^-y 

s : yh yy^rcitif7=.y 

RNA : >j7j^;^^ 

mRNA : ^ytyz^^-^)^mm 

dATP : T^t^yry'y yy^^v ym 

dTTP : x:t^i/5^^ i?>HU >m 

dGTP : x^^ViJ^Ty v>H'J >i? 

dCTP : x:t+>'>'5^>'>H'J >^ 

ATP : 7x/ ^>>H'J >^ 

EDTA : J.^yyy7 ^ ymmM 

SDS : Kxv';t'?5lEK:>- h U 

TF A : hU y)V:tnmm 

El A : X>1f^ A-r A y 7 -fe-f 

G 1 y ^;^c«G : iJ^U i>> 

A 1 a *fcttA \yy-y 

V a 1 * f:: « V : A* U > 

I 1 e S « I : ^ V yy 

S e r * « S : -fe U > 

C y s ^ittiC : '>7>x-1' > 

M e t ^fc^iM : p^^^pTjh^ 
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G 1 u * « E 




As p S « D 


: 7XA°^:^>m 


L y s ^ « K 


: U > 


A r g^rz\tR 


: 7)V^:z> 


Hi s^TcitU 


: t;^5"v?> 


Ph e^TzitF 




T y r ^TzitY 


: ^ D V > 


T r p */i«W 


: h U y h 7 7 > 


P r o^TcitP 


: U > 


A s n *fc«N 


: 7 X A- ^ :^ > 


G 1 n^fzitQ 




P G 1 u 





J5 mmm^ i 

t I- S5fe^iS'7>5^> (Metastin) © 7 5 y ^SB^J . 
E^J#-^ : 2 

}ih;^^X^>^3- Hr-5DNA©igSSB3?!I*^f . 
BB^J#-t : 3 

20 V«^7>;<^X^>tiIig#: (A) ©75 ymiB^J^^-r. 

sa^jn-^ : 4. 

•^^ 7.^>mmi$- (A) ^n- KTSDN A©:^SBa2?!I$^-r 

. J^«^^<*:xS/xU t:7 • 3 U (Escherichia coli) DHlOB/p 
CMV-mKiSS-l fc^^Jf ^ n§ 5 KpCMV-mKiSS 

25 ~ nz-^^n^^Mmm-c^^o 
mnm^ : 5 

•7^X;<^7.^>mmi^ (B) 07 5 y^SB^J^^-r. 
a3^J#-^ : 6 

7. 7.9->t}imW (B) ^zi- KT§DNA<D:^^@B^J<£^-r 
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o mnm^i^xi^oL^J • n U (Escherichia coli) DH 5 a/p c 
R2. 1-mKiSS-l. 4Af3{^ifsn§y^X^ KpCR2. 1 
-mKiSS-1. 4 AiZ^^n^U^m^'V^^, 

mmm^ : 7 

@3^J#-t : 8 
@B^J#-^ : 9 

bhoT7Ti7 5 (^i$^x^>^mm (DT^ /mmm^^r. 
mmmn 1 0 

bhOT7T175 (^^X^y^mm ^n-F1-§DNA0Qm» 

^mm^ : 1 1 

^7hOT7T175 (p^^X5^>S^#:) © 7 5 / mSH^J ^^1". 
B32?!I#^ : 1 2 

^:yhOT7T175 (^iJ'X5^>g^#:) ^ □ - H T D N A CD:^ 
@3^J#-t : 1 3 

•7^7XOT7T175 (^^;^5^>S^#:) © 7 5 ^ ^SB^J ^^f . 
aB^J#^ : 1 4 

T^7y^OT7T175 C^i$^;^5^>:§^#:) & - Ff 5 D N AO:^ 

mmmn 1 5 

th^rS';^5^>1 5 (40-54) ©75 JMmm^^t. 
I3^J## : 1 6 

hhy>^^7.^>l 0 (4 5 - 5 4) (MSIO) © 7 5 7 ^SBi?lJ^^ 

r, 

IB^J#-^ : 1 7 

th^t$'X5^> 9 (4 6 - 5 4) ©75 y M@3^J^^-r. 
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iB^J#-^ : 1 8 
@B^J#^ : 1 9 

hb;f^i^X^>15 (4 0 - 5 4) 5: n - KT S D N A Oi^SSB^iJ 
5 ^iTo 

SB^J## : 2 0 

lihM^X^yiO (45-54) ^n- HT^DN AOitSia^iJ^ 
BB^J#-^ : 2 1 

10 tH;<^7.5^> 9 (4 6 - 5 4) □ - 1^ 1" § D N A © :^SiB^J 
T. 

§3^J#-^ : 2 2 

thp^:$^X5^> 8 (4 7 - 5 4) § □ - H D N A CQllSiB^J 
1". 

15 

fl^K^M-^x vx U t 7 • □ U (Escherichia col i) D H 1 0 B / p 
CMV-mKiSS-l«> 1 2 (2000)^^1^2 4S/&^e)^ 
*^m::> < t^ltm 1 T@ 1 1 tf:^^6 (iP^I## 3 0 5 - 8 5 6 6 

20 mm'^xm^mu^^i:^x.mi^Wim^m (nibh) ) \zmnm^F 

ERM BP-7003ibT^ ¥^ 11 (1999)^12^160 

5i^e>::'cKfl^;^iigT!3j^;iiiz+=*iHr 2-17-85 (Df^mWiA • ^mm^ 

Bff ( I F O) \zmmm^ i.FO 16348t bT^ft^tlTl/^S. 
?^MJ|Sll^^x>^x U k7 • n ij (Escherichia coli) DH5a/pC 
25 R2. 1-mKiSS-l. 4A\t. 1 2 ^ 3 ^ 6 B e> 

< 1 T @ 1 #Ji 1 4^^^ 6 mm^^ 305-8566) <Dn 

xm^m^^^x^xmi^mmnm (nibh) ) (i^t6#^FERM 
BP-7073tUT, 12^2^163 55)^ eMH&A- mmmn 
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m ( I F O) t^f6#-t I F O 1 6 3 6 0 t LT^f6$ nxViS, 



*^BJ^C^t.iT, Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj ( 
ia^J#-^ : 16) &p^^7.5^>10 (MetastinlO) . t"?5:t)-&MS10ig 
5 IB "t" S o 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
1 2 3 4 5 6 7 8 9 10 

10 m^^t. it^mmnn i^mmi) o [HphioiMsio^Msio^c*^ ( 

10^) (D?hemmzum'^nrc^-:f^]^'v^^^t^M^t^o 

m^if. 'fk^«fe#-^4 0des (l)-MS10«N*^ (Hi) OIyt^^^-^ 

mA\t. 'fb'&tlS-^BScDdes (l-3)-Fmoc-MS10JAN5|5)S (1~3&) (D 
15 Tyr-Asn-Trp^^^^-fr, 4 ^OAsn© 7 5 / SIz:Fidoc^^^ b i*^^ T'^' 

nmm 

mmmi i^^mA) [HphioiMsio i^t^mmnn) <Dmm 

20 rtlKcDPAL resin fcPmoc-Hph AT^ ;i tTfl® b /cFmoc-Hph- 
PAL resin (sub. 0.39 mmol / g) 51 mg ^fflV^. t;!/^^^ H > 
-fe 1^- -r +)-* - ACT-396 (CJiO^y^'Hfl^frSU, 
Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') PbeGlyLeuArg (Pbf) Hph-PAL 
resin pS, 18.2 mg \Z TFA / PhSMe / lo-cresol 

25 / TIS / EOT (85 / 5 / 5 / 2. 5 / 2. 5) 200 mL ^JPx. 2 Bf fBl^S 

O^flii^^l/ifct^, YMC D-0DS-5-ST S-5 120A :f3 y A (2Q x IBOmm) ^ffi 
Vifc53^mHPLCT> m: 0. ia;TFA-7K. m: Q. mVk^^ 7 ±. h r. h V )V 
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fCck^A/B: 73/27~63/37^(Da^^^iS^i3^ai (30^^) ^frVi. @ «) 

K«^tffJi (M+H)+ 1316.5 (th^M1316. 7) 
HPLC^ffiBtfal : 20. 6 

5 }gm^# 

: Wakosil-II 5C18 HG (4.6 x lOOmi) 

^11?^ :A?^: 0. UTFA-tK, BIS: 0. IXTFA^^ 7 -t h en h U ;i/ ^ ffl 

> A/B: ioo/o~3o/7o-\o ummmm^mmih m^) o 

mm : 1. Qmim 

10 

^Sl^2 (^fig^B) : [Trp (For) lOlMSlO ('fb 186) ©MB 

IS 2-clilorotritylchloride resin (Clt resin. 1. 33inmol/g) \z 
Fmoc-Arg{Pbf)-OH ^ # A L fcFioc-Arg (Pbf) -0-Clt resin (sub. 0.33 
15 mmol / g) 379 mg ^ ^ . ABI 433A ^ ^ Vi ^ ^ ^ K ^ $ # :S L , 
Boc-Tyr (Bu') Asn (Trt) Tip (Boc) Asn (Trt) Ser (Bu') PheGlyLeuArg (Pbf) -0- 
Clt resin ^ 540 mg nTco ^% 270 mg \z AcOH / TFE / DCM (1 / 

1/8) 10 ml srioA. 30 ^mmhtc. Mm^ ^^'i^^m^WkWh . 

AcOEt \zmm^^. satd NaCl aa. T•^5fe#Ufc. Na2S04 
20 mm\y. e^X5^Jl/X-x;i'-5«bx-7";i.&Jn^, ^l^ibTBoc- 
Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') PheGlyLeuArg (Pbf) -OH ^ % 
fz 68 rag. •5-^22 mg \z HCl H-Trp (For) -NHj (Boc-Trp (For) -NH^ $r 
9.7 N HCI / dioxane. 0 "C, 30 ^iiftsr S ilt ck 0 iHM) 4 mg, 
PyAOP 10 mg, HOAt 5 mg, DIEA 11 

25 iiL ^ma.. 15 mtk^mwvTco mu^mmv. ^a□7j^;^A . 

^)lJL~f-)V^m^ili:mtV Boc- 
Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') PheGlyLeuArg (Pbf) Trp (For 
)~Mi^nrco Z.n\Z TFA / PhSMe / m-cresol / TIS / EDT (85 / 
5/5/2.5/2.5) 1 mL ^Du^ 2 mmMWhTco RjeS^IS{c>^x 
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YMC D-0DS-5-ST S-5 120A :^ y A (20 x ISOmm) ViTc^lXHPLCT. A 
IS: 0. IHFA-tK. m : 0. IXTFA^WT-fe h n h U J; SA/B: 73/27- 
5 63/37'^OE^MiSS^S2^tB (30^) ^ff V>, Um^^^tS^mt:^ib 

K»:9-«f fcct^ (M+H)* 1369.3 (It 1369. 6) 
HPLCJ§tBB#rp1 : 19. 6 ^ 

10 :Wakosil-II 5C18 HG (4.6 x lOOmm) 

mmm-.m: o. utfa-tk. m-. o. mFA-^^y-t h - h u;i^^MVi 
. a/b: 100/0-30/70^.. mmmm^^mmm . 

Mm : 1. OiDl/:^)- 

15 mmm3 (-g-^^O : [IOV.CSNHIMSIO (Yfi-g-«fe#-^128) ©^it 

Boc-Phe-NHj 264 mg § THF 20 mL \zmM'^. Lawesson's reagent 

1.62 g ^mpl 24 mmmwLTco T-mm ^ ^ i:'^mm^ h . 

AcOEt satd NaHCOj aa. . satd NaCl aa. X-m^Lrc, NajSO^ 

20 ISLfc. >'x5^;i/X-x;V • x-x;i'^JlP^^t® .i: LT (S)-2- 
tert"Butoxycar.bonylafflino-3-phenylpropanetliioafflide (Boc-Phe 
(CSNH)-NHj) ^mtc 275 mg (iR^ 98X) . 5 -fe 42 mg ^ 0 "C T 9. 7 
N HCl SaSll J; SlSJBoctt. 10!i; DEA / DMF B S J; -5 flSFmoc. PyBOP 
/ HOBtJ*lc:«i:§|g-&^^t) jitFmoc-LeuArg(Pbf)Phe¥ (CSNHI-NHj ^ 

25 # T^c 66 mg ( iK ^ 93!K) o ^lfgf!l2i|fI:^HbTli^tfc Boc- 
Tyr(Bu')Asn(Trt)Trp(Boc)AsD(Trt)Ser(Bu')PheGly-OH 17 mg \z H- 
LeuArg (Pbf) Phe ^ (CSNH) -NH^ (Fmoc-LeuArg (Pbf ) Phe ^ (CSNH) -NH^ 14 
mg 5 lOX DEA / DMF mmt ^ Z t \Z ^ ^ mm) . PyBrop 9 mg, HOAt 
3 mg, DIEA 7 mL ^JiDx., 15 nmmWLTco mU^mmL. i7un^s 
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)VA->^JL^)],jL~-7'}V^m^tZ^t{yrco -5 10 IBg TFA / 

PhSMe / m-cresol / TIS / EDT (85 / 5 / 5 / 2. 5 / 2.5) 100 ul 

5 WL-^mm. JtiifcJ; OSJfll^l^Vifc^, YMC D-0DS-5-ST S-5 120A tlv 
A (20 X ISOmm) ^ffl lri;t^}-^HPLCT, m: 0. l!i;TFA-7j<, : 0. UTFA 

V-V^))V\z^^kn: 72/28- 62/38^ 0®^M«S^@B^m 
(30^)-) <£tTVi, @65tl<^^O^B^*8?)^^l£^LefelJ^*l. Omg&# 

10 %m^->Sx\Z^^ {tm* 1318.4 (ft^M1318. 6) 
HPLC^tliBt^ : 21. 8 ^ 

tsyh. : Wakosil-II 5C18 HG (4.6 x lOOmm) 
mmm'.kWi: O. IHFA-tK. B^: 0. UTFA-^^y-fe h - h g 
15 . A/B: 100/0-30/70-^, S^SitS^aH^m (35^) o 
mm : 1. Onil/:^^ 

UmmA' C^^&D) : [6^7. CHjNHJMSlO (fk^«^#^163) co^ig 
TfriScDPAL resin tFmoc-Phe ^ Af S ^1 i TmiS L ^Fmoc-Phe- 
20 PAL resin 321 mg ffl ABI 433A Id J; t) ^ ^ ^ H ^ ^ # S L . 
FfflOC-LeuArg (Pbf) Phe-PAL 

resin ^ % tc o ^ % ^ t. t Fmoc-Gly <fe ^ ^ L Fmoc- 
GlyLeuArg(Pbf)Plie-PAL resin 190 mg ^Tcc 76 mg 

FiBOc DMF 2 raL, AcOH 50 ill. Fmoc-Phe-H 46 mg, NaBHjCN 8 mg 

25 tiM^. 1 mmmmi^fzo mm^m^m dmf 2 mi, diea 22 ni. z- 
.ci 18 til 3 mmmmvTzo mm^^w'^ abi 433A 

^fflVi^:7^5^h*^$#Sb, Boc- 
Tyr (Bu') Asn (Tr t) Trp (Boc) Asn (Trt) Ser (Bu') Phe Xp- 
(CH2NZ)GlyLeuArg{Pbf)Phe-PAL resin ^ntc, z)t> 15 mg lOKi^T, 
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TMS-Br 46 mL. PhSMe 42 ul. m-cresol 38 ul. EDT 18 ui. TPA 

227 111 ^mx. 2 mmmwhtzo ^ii^®^^vx5^;wx-T-;i/$ 
m^mmTi^mm-cmtii. itiitc o^mei^i^fc^, ymc d-ods-5-st 

5 S-5 120A tiy2^{2Q x mm) m\^^rc^mmZX\ m: 0. inFA-7K, 
m: 0. IXTFA^WTir h 'J ;i^fCcJ;§A/B: 72/28-62/38-.® tt^SI 

*2. Qmg^ntco 

mm^miz^^im)' 1288. 7 (ff#^ti288. 7) 

10 HPLC^ai^l^ : 18.2 ^ 

t)y : Wakosil-II 5C18 HG (4. 6 x lOOmm) 
^mm-.m-. O. UTFA-tK, B^: O. IXTPA-^^J-fe hen N U 
, A/B: 100/0~0/70'\o S^M^iS^SB^ffi (35^) . 

15 m.m : 1. Offli/^ 

HM^JS (^^?£E) : [Arg(Me) 9]MS10 ('fb^tl#-^82) ©iSlii 
/ 603! NaH in oil 360 mg dry DMF 20 mL N. N'-Bis- 

Boc-l-guanylpyrazole 2793 mg © dry DMF 10 mL 0 «C TJP 

20 A.. \0 ^mmWLtco methyl iodide 748 uL ^M^. ^U\ZX 24 
mmmWLTz. mm^^^W: AcOEI \zmmh satd NaHCOj aa. . satd 
NaCl aQ. T^^Ufc. NajSO^-If^ii^^® ^jglig L , 77yi^a*^ 
2^^n-^h^y7^'-\Z^Y)mmh N-Methyl-N.N'-bis-Boc-l- 
guanyIpyrazoleSr#fe 2.96 g mm 91X) » it M ® Rink Amide MBHA 

25 resin {c Fmoc-Phe ^ # A f ^ <!: T M L Fmoc-Phe-Rink Amide 
MBHA resin 480 ig ^ ffl ABI 433A \z^K)^-f^\^m^W-giL. 
Boc- 

Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') PheGlyLeuOrn (Mtt) Phe- 
Rink Amide MBHA resin & 1080 mg ntco ^-^ 540 mg \z TFA / TIS 
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/ DCM (1 / 5 / 94) 10 mL 50 ^T^^ML^o ^m^ik^^n 

2/5 m\z DMF 2 mL, 5fe ii iS! U N-Methyl-N. N" -bis-Boc-1- 
guanylpyrazole 49 mg. DIEA 87 p. I $ ^ 15 mmmmL Boc- 
Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Tr t) Ser (Bu') PheGlyLeuArg (Boc^, Me) Phe- 
Rink Aiide MBHA resin ^ 220 mg nrco o% 50 mg \z TFA / PhSMe 
/ i-cresol / TIS 
/ EDT (85 / 5 / 5 / 2. 5 / 2. 5) 1 mL ^Jp^ 2 'mmmW]^tzo H 

m^t^'^. YMC D-0DS-5-ST S-5 120A :^3^A(20 x 150ini) ^ffl 
HPLCT, km.: 0. UTFA-tK, B^^ : 0. lOTA^ W T -t h " h U J; ^ 
A/B: 74/26~ 64/36'\c^it,^§LJii^5j@3^tB (30:^^) ^frl^i, Bmm^^ 

%M.^mz^^ m^)* 1316.5 (H-^M1316. 7) 
HPLC^ffll^l^ : 20. 1 ^ 

tiyh : Wakosil-II 5C18 HG (4.6 x 100mm) 

mmm-.m: o. i«tfa-7Jc, m: o. ixTFA^^r-t n u;i'$ffi(.i 

, A/B: 100/0-30/70^X0 itf^SMS^lB^m (355^) „ 
: 1. 



^MM6 (-g-fili^F) : (6^7, CSNHIMSIO (-fb-^^^^^ 166) ©S^ig 

HCl H-Gly-OBu' 503 mg * DMF 10 mL ^ b . 0 T Fmoc- 
Phe 1162 mg, HOBt 608 mg, PyBOP 1874 mg, DIEA 784 nl ^mx. 4 

mmmwhtc. mm^mmL. acoei \zmm'^ in hci aa. , satd 

NaHCOsad. , satd NaCl aq. vrnmbTz. Na2S04 X^^M'^mm^m^L 
, >^X5^;i/X-x;i/ . 5?ftx-7";i/^jax., LTFmoc-PheGly- 
OW^ntc 1.48 g (JR^ 99!li)o 5 S 250 ig toluene 10 mL \zm 
M^. Lawesson's reagent 404 mg 80 "C T 2 WmMWLfz 
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. mU^mmi^. AcOEt \zmM^^ satd NaHCOj aq. > satd NaCl aa. X' 
Na^SO^ -V^m'^mm^m^l^. yyyiy^-tiyJ^^a-^h 

t UTFmoc-PheY (CSNH)Gly-OBu'<£t#fc 207 mg mm SOX). ^-^103 
5 ig iz TFA / HjO (95 / 5) 

iSi bTFinoc-Phe^ (CSNH)Gly-OH^#fc 82. 4 mg (iR^ 90X) o TfrM© 
PAL resin tcFmoc-Phe At" § t -ei^^ t ^fcFinoc-Phe-PAL resin 
^ffi^i ABI 433A J; O^T'^^ KM*#:SbfcFmoc-LeuArg(Pbf)Phe- 

10 PAL resin 80 mg flK Fmoc Fmoc-Phe ^ (CSNH) Gly-OH 35 mg, 

PyBrop 47 mg, HOAt 14 ig, DIEA 35 ul ^Jflx. 15 mmmMLtz. 
m m ^ 'ik ABI 433A ^fflVi^y^^ HiI<&#fiL, Boc- 

Tyr (Bu') Asn (Tr t) Trp (Boc) Asn (Tr t) Ser (Bu') Phe ^ 
(CSNH) GlyLeuArg (Pbf) Phe-PAL resin -5 "fe 15 mg \z TFA / 

15 PhSMe / m-cresol / TIS / EOT (85 / 5 / 5 / 2. 5 / 2.5) 200 /li 

^tax 2 mmmwhtzo KBmmizpx^jvx-y-jv^taxm^^m 
m-vmta. mMizj^fomm^f^^^^rz^. ymc d-ods-s-st s-s i2oa iiy 

A (20 X 150mm) ^ffl Vi;/^c^^®HPLCT. AH^ : 0. IXTFA-tK, B^ : 0. UTFA 
20 t^T-^hxh ^) }V\Z^^kn: 77/23~ 57/43'\CDa!^Sil^^ia^ffl 

■ (60^) ^n^K ^mi^^^tsj^m^m^mf^^mLB^m^i. o mg^^t 

nm^^\z^^ mm* isis. 7 (w^fflisis. 6) 
Efumiamm : 20. 8 ^ 

25 ^{±}^# : 

;^ 7 A : Wakosil-II 5CI8 HG (4. 6 x 100mm) 

mmm-.m: o. inFA-?^, m: o-mYk-^^rthxh^j )v^m\f^ 

. A/B: 100/0-30/70-^, Ei^Mi^m^fiB^ tti (354» » 

0it5i : 1. Ojs[\/'^ 



wo 2004/063221 



202 



PCT/JP2003/016978 



mmm7 (^fiE^G) : [AzaGly7]MS10 (^b^%#^176) 

rUfiScDPAL resin (cFmoc-Phe ^ ^ A f ^ ^ t TillSt b fcFmoc-Phe- 
PAL resin 321 mg ^fflVi, ABI 433A iz^ lim^W&t ^ Z 

i: T#;tFmoc-LeuArg(Pbf)Phe-PAL resin 80 mg Fmoc THF 

2 iL> CDI 16 mg <&JaA 2 '^mMMLTzo Hydrazine monohydrate 6 
111 ^mxmmmmvrcmmm^^^hrco Finoc-Phe 39 mg> PyBrop 

93 mg, HOAt 27 mg. DiEA 105 /iL ^jpA 2 mm&mbrz. mm^iHc 

^ ^ , ABI 433A Boc- 
Tyr (BuO Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') PheAzaGlyLeuArg (Pbf) Phe- 
PAL resin ^ntz. o t> 25 mg \z TFA / PhSMe / m-cresol / TIS / 
EDT (85 / 5 / 5 / 2. 5 / 2.5) 1 mL ^MX 2 nmmmvtco 

mm^mmymm-vmn!,. mm\z^y)mm^m\^^ 

tcm. YMC D-0DS-5-ST S-5 120A y {20 x 150mm) V^fc^^^lXHPLC 
T, km-. 0. UTFA-7K. Bm: 0. m¥k^ ^ 7 -\z h - h V JHz ^ ^ A/B: 

nm^m\z^:bmE)* 1303.3 (th^Mi303. e) 

HPLC^mB^r^l : 18. 9 5^ 

^m^^ : 

^ A : Wakosil-II 5C18 HG (4. 6 x 100mm) 
mm^-.m: O. inFA-7jc, B^: O. l%TFA^W7-fe h~ h U;i/^fflVi 

, A/B: 100/0^30/70^0 ummmm^mmm m^) o 

mm : 1. 0ml/:J^ 

mmms (^^Zmn) : [D-Tyrl.AzaGly7,Arg(Me)9]MS10 (it^mm 
■^232) (Dmm 

lU E Rink Amide MBHA resin (0. 55mmol/g) 4g {c Fmoc-Phe. Fmoc- 
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Oiuimt) ^mAt ^ t-vrnMLfz Fmoc-Orn (Mt t) -Phe- Rink Amide 
MBHA resinfc TFA / TIS / DCM (1 / 5 / 94) 50 mL SrinA 50 
mMLfzo ^liW^^^^DCM 40 mL, .^M««J 5Tii^ b fcN-Methyl-N. N' - 
bis-Boc-I-guanylpyrazole 2.27 gS:iD^. DIEA^lJP;1^^^0pH^9t::|)l 
5 M b 15 P# K M M b Fmoc-ArglBoCj. Me)Phe-Riiik Amide MBHA resin 
A.lAg^ntzo SUi^Fmoc-NHNHj HCl 145 mg THF 10 mL IzMML. ^ 
GDI 89 mg, DIEA 87 mL ^iU^. ^UlZT 1 mmmWhTzc * 
J^T H-Leu-OBu' HCl 224 mg © DMF 5 mL ^^^iJOA, ^U\zmV:^ 

f)^^ 18 mmmwi^tco mu^^^^ acoei izmmb in hci aa., 

10 satd NaHCOs satd NaCl aa. X'^^bfzo UiSOiX'^m'^mm^m 
ISb, yy^y'y:2.tiyA^u^h^yy^-\Z^r)mnh Fmoc-AzaGly- 
Leu-OBu' 230 mg mm m)^nrzo vtm mg iz TFA / H2O (9 / 

1) 10 mL ^tn^ 1 mmmwbtzo mm^^^'ik AcOEt \zmmL 

satd NaCl aq. T'jJfeJ^bfeo Na2S04 T-nm^^mm^mi^L. z^X-^JV 
15 X-x;P$rlin^a:^i: bTFmoc-AzaGly-Leu-OH 143 mgS:#fc mm 
87%). ?# nfcFmoc-AzaGly-Leu-OH, Trt-Phe ^ Fmoc-Arg (BoCj, Me) Phe- 
Rink Amide MBHA resinfc:agAl"-5 i Ti^M b T^iTrt-Plie-AzaGly-Leu- 
Arg (B0C2, Me) Phe-Rink Amide MBHA resin {:TFA / TIS / DCM (1 / 5 / 
94) 50 mL JP ;t 50 ^^mmmi^Tzo mm^m^. ff'ifP^Fmoc- 
20 Ser(Bu') ^ T Fmoc-Asn (Trt) ^ m X L tc o t# e> tl Fmoc- 
Asn{Trt)Ser(Bu')Phe-AzaGly-LeuArg(Boc2. Me)Phe-Rink Amide MBHA 
resin <D 5 80. 3mg ^ ffl ^ ^ m S # S b H-o- 
Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') Phe-AzaGly- 
LeuArg(Boc2. Me)Phe-Rink Amide MBHA resin 97. 2fflg<&f#^o W^titz 
25 mmizTFh / PhSMe / m-cresol / E^O / TIS / EDT (80 / 5 / 5 / 5/ 
2.5/2.5) 1 mL ^tU^ 90 ^mi^LfCo R^S'^^ t v?x^;i/X- x 

, nm^mmymmrmn!,. mi^\z^v)mmt:m^^rz^. ymc sH-343-5 

S-5, 120A;ti^A(20 x 250mm) ^ffi V^fcii-IBiHPLCl?, A^ : 0. UTFA-7K, 
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B^: 0. IXTFA^WT-fe h:i h >j;U{c:J;§A/B: 76/24~66/34'\0[)E^^ 

^^^mmtn (60^) ^n^^. Bm<^^'^ts^m^mibmm^mL^Bm 

«ft^«fJC J;^ (M+H)^ 1317.0 (tf^fil 1317. 6) 
5 HPLCI^ai^PBl : 21. 0 ^ 

t) A : Wakosil-II 5C18 HG (4. 6 x IOOm) 

mmt&:km: O. UTFA-?^, m-. O. UTFA-^WJ-t h:i: 1> U Jl^^^V^ 

, A/B: ioo/o~3o/7o^. mBmmm^mmin iu^) o 

10 ^M: 1. Oml/:^ 

^ j!i ^?iJ 9 ( ^ fig I ) : des (l-3)-3-pyr.idiIlep^opionyl- 
[A^aGly7, Arg(Me)9]MS10 (<t;^tl#-t322) ©Sii 

^ i£ 0iJ 8 T P ^ U Fmoc-Asii(Trt)Ser(Bu')Phe-AzaGly- 
15 LeuArg(Boc2. Me)Phe-Rink Amide MBHA resin© "5 48. 2ing$:JiftFinoc^, 
"rU M 3-pyridinepropionic acid 15. 2ing, DIPCDI lb. 9 n L. 0. 5M 

. TFA / PhSMe / m-cresoi / H^O / TIS / EDT (80 / 5 / 5 / 5/ 2. 5 
/2. 5) 1 OIL 90 ^mWLft, SlS^llgJc>^x^;|/X-x;i/$: 

a^@^@g7K^§T^T?ttl±l, JiiitJ; 0 IMJiM^i^Vifc^. YMC SH-343-5 S- 
5. 120A;^J^A(20 X 250niin) ^ffi Vifcii-SiHPLCT', m: 0. UTFA-7jc, B 
m: 0. UTFA-^WT-fe hn h U ;i'tc: J;§A/B: 80/20- 6 DAG'S 05 Ei^^^H 

25 e.OEg^mrco 

nms^^izj:^ mm* 987.4 mi^mm.5) 
mcmmmm : 8. i ^ 

^ AYMC-AM301 (4. 6 x lOOmm) 
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mmm-.m: O. 1XTFA-*> B^: O. IXTPA-^^rT-t S U jU^^li 
> A/B: 80/20-30/70^0 E^MJi^^SB^ fcU (25^) . 
■ M)i : 1. Oil/:J> 



m m m S \z X m m fz FiDoc-Asii(Trt)Ser(Bu')Phe-AzaGly- 
LeuArg (B0C2. Me)Phe-Rink Amide MBHA resin 48. 2nig{c:Fmoc-Trp (Boc) ^ 
^ A m Fmoc L , H-Trp (Boc) Asn (Trt) Ser (Bu') Phe-AzaGly- 

10 LeuArg(Boc2. Me)Phe-Rink Amide MBHA resiii^#fc„ % ?>nitmm^ 
OMFffiN. N'-bis-Boc-l-guanylpyrazole29. 3mg. DIEA 34. 8 m LTSM 14P# 
m m m L . Amidiiio-Trp(Boc)Asn(Trt)Ser(Bu')Phe-AzaGly- 
LeuArg(Boc2, Me)Phe-Rink Amide MBHA resin?:#feo # 5) nfc^J5t ^iJfe 
Wnmm. TFA / PhSMe / m-cresol / H^O / TIS / EDT (80 / 5 / 5 / 

15 5/ 2. 5 / 2.5) 1 ml 90 ^mWVtc, Kf^smm\zi>j:^)VjL- 

nmt:mm7Kmmxmiii. mmiz^Ktmrn^^i^^rc'^. ymc sh- 

343-5 S-5. 120A;^J7A(20 x 250mm) <^ ffi ^ HPLC T , Km: 
0. UTFA-Tfc, B^: 0. inFA"^ W7-fe h - K U ;W J: § A/B: 78/22-68/42 

MM^i-^ff (M+H)^ 1082. 3 (lf^M1082. 6) 

HPLC^ ffiB#r«1 : 11. 4 5^ 
mWi^^ : 

25 t}y2^ : YMC-AM301 (4.6 x lOOmm) 

mmW.:m: 0. UTFA-7JC, IW.: 0. IxrFA"^^7ii h ::: h U ^ffi 
. A/B: 80/20-30/70^0 S^ISii^^^SB^ !U (25^^) o 
m.m : 1. Oral/5^ 



[AzaGly7. Arg(Me)9]MS10 (lb'&t/#-^273) Oigit 



des (1-2) -Amidino- 
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mmmil C-^^ZmK) : [6^7.NHC0,D-Tyrl.Arg(Me)9]MS10 (fb^ 

Z-Phe 5.99 g ^ MeCN 30 mL Ic^jl? b , 0 r T HONB 3.94 g. WSCD 
HCr4. 59 

5 g ^W^. ^U\ZX 4 mmmWVTzo 0 X:T 2^% NHjaq. 3.4 mL, 

DMF 10 mL <&ipx. 4 mmmw^tco mm^^^^ acoei \zmML in 

HClaq. , satd. NaHCOsag. , satd. NaClaa. H^^VfCo na^SO^-V^i^Wim 

1.48 g (iR^ 995K) . [Bis (trifluoroacetoxy) iodo] benzene 1. 94 g ^ 
10 MeCN 20 mL, HjO 5 iL Izmm^i. 0 'CT Uj^cZ-Phe-NH^SgO 
ig, pyridine 972 nl ^m^. ^U\zx 15 StFHiJiWibfeo mU^m 
^t*i^X5^;Px-x;W- IN HCIaq. T^l^b, IN HCUq. l^^iiJ^^ 
^BhTzo DMF 5 mL \Z^ML. mono-tert-Butyl malonate 

486 til. HOBt 540 mg ^tnXTc^. 0 "C T PyBOP 2.08 g> DIEA 

15 1394 ui ^Jii^> ^u\zx 15 mmmnvTz, mm^^^m acoei 

(Cjg^b IN HCl aq. , satd NaHCOj aq. , satd NaCl aq. X^^UfCo 

Najso, xttmm^m^mmL. y^y^ya-tiyA^u-rh^yy^- 

PheV (NHCO)Gly-0Bu'^#fe 304 mg mm 33X) o v t> 154 mg 
20 ^ MeOH 20 mL \zmmm m Pd-C ^JPA, 7K^^»^T 2 BtW^^tt 

jiTt^ffofco mm^^^'ikmm^mmv. ^rnvtzo :in^ mccn lo 

mL \zmm\y. Fmoc-OSu 152 mg, DIEA 78 til 15 ^mM^b 

fc. mm^^^Wi AcOEt (i^^Hb IN HClaq. , satd. NaHCOjaq. , 
satd. NaClaq. X^^Vtzc NazSO^ X^mWimm^mmV. 5^X5^ ;i/X 
25 -7^;!/ • SF?ftx-x;i/^jj(]^, ^® i: LTFmoc-Phe^ (NHCO)Gly-OBu'^ 
n fc 127 mg ( iR ^ m) . ^ 10 T M L re Fmoc- 

Arg (B0C2, Me)Phe-Rink Amide MBHA resin 63 mg Fmoc-Leu^ ^ A, 
IJiFmoc^, Fmoc-Phe^ (NHCO)Gly-OH (Praoc-Phe ^ (NHCO) Gly-OBu' 25 
mg TFA 3 ^mm^z^Vrnm . 0.5M HOAI 300 ml, PyAOP 78 mg. 
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DIEA 52 ^iaX 6 mmm^hfco miM^m^W: DMF 2 mi, DIEA 

9 nu AcjO 12 til ^-b^x 30 ^mmbfzo mm^mi^Wi abi 433a 

ffl ^ y 5^ H m ^ # b , Boc-B- 

Tyr (Bu') Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') Phe ^ 

5 (NHC0)GlyLeuArg(Boc2. Me)Phe-Rink Amide MBHA resin^ntzo 5 34 

mg \z TFA / PhSMe / m-cresol / TIS / EDT (85 / 5 / 5 / 2. 5 / 

2.5) 200 fjLi ^mx 2 mmmw^fc. Rjt^mm\zx-y-)v^mxvL 
myi^mm-vmia. ^m^^^^rz'^. ymc d-ods-s-st s-5 

10 IZOA ;^^A(20 x 150m) ^ffi fc^^HPLCe. A^: 0. IOTA-tK^ B^: 
0. l!KTFA^^7-fe h U;i'JC<i:?)A/B: 76/24~66/34'\OEIIS!liS^ 
SH^tti (60^) ^frl/^. g Wtl^^tr^^-pj^^^J^it^^^Uafijlli^^O. 7 

K»^*flC (M+H)* 1316.3 (St^llt 1316. 7) 
15 HPLC^tBlSFFfl : 18. 7 ^ 
: 

tiyM. : Wakosil-II 5C18 HG (4. 6 x lOOim) 

mmmiAm: o. utfa-tk, m-. o. uTFA-^wz-k h- h u;i/*^(.i 

. A/B: 100/0-0/70'\„ ttiUMJi^i^E^ffi (35^) . 
20 SiSii : 1. Qul/^ 

mMmi2 i^^mh) [N((CH2)3Gn)Gly9]-MS10 ('fb^tl#^218 

) (Dmm. 

Fmoc-Phe-Rink Aiide MBHA resin 192 mg <£^Vi ABI 433A (d: D 
25 ^-f^ \im^W-^h. Fioc-GlyPhe-Rlnk Amide MBHA resin ^ntzo 5 
t> 1/4 *^J3^ Fmoc 

DMF 2 mL, AcOH 50 ul. Boc-/3-AIa-H 5 mg. NaBHjCN 16 mg ^ 
1}l\X. 30 6^mmmiyft, Mm^mW'^ Fmoc-leu 71 mg. CIP 56 mg. 
HOAt 27 mg. DIEA 105 mL ^JP^ 15 mmmmhtco ItSI^^^^ 



wo 2004/063221 PCT/JP2003/0 16978 

208 

ABI 433A Z- 
Tyr (Bzl) Asn (Trt) Trp (Boc) Asn (Trt) Ser (Bu') PheGlyLeuN ( (CH^) 3NHB0C) Gl 
yPhe-Rink Amide MBHA resin ^#fc. Utile TFA / PhOH / HjO / TIS 
/ EOT (87.5 / 5 / 2. 5 / 2. 5 / 2. 5) 1 mL S:JPA 2 mmmWl^t^o 

5 mm^^iiWimmiy. x-5=-jv*spAttiigt dmf 500 

III Id^Ml/x IH-pyrazole-l-carboxamidine hydrochloride 9 mg. 

DIEA 22 mL ^liUPi. 15 mmmWVtCo ^*^x- Sr ^ 

t^^tV. tIc/^T PhSMe 60 ul. m-cresol 56 /iL. EDT 26 ul. 
TFA 337 liU TMSBr 65 ul *JPA 2 B#rBm#b;t. ^ii^g^^x 

frVi, ^S$r@^m7j<^t^T'ttai, JSiglc J; 0 YMC D- 

0DS-5-ST S-5 120A ^ A (20 x 150mm) ^ ffl ^ Si HPLC T , : 
0. UTFA-tK^ m: 0. UTFA"^^7-fe h X h ij J; ^A/B: 74/26 - 

15 ^i^l£itbafe«&*1.8iiig?r#fc. 

mm^miz^^ mm* 1302.5 (it^iii302.7) 

HPLC^ffiBtPBl : 18. 6^ 
;^3 7A : Wakosil-II 5C18 HG (4.6 x 100m) 

20 mmm:k^: 0. utfa-tk. m-. o.mvk^^r^Lh:::.^^ 

. A/B: 100/0~30/70^o Ei^Mig^^lB^ til (35^) o 
mm : 1. 

mmmi 3 i^^mu) :msio (^b^ti#^3) ©ssjS 

25 riTfigp- ^5";i/BHA^|g (0. 77 m mole/ g resin) K'&^Kil 
ABI 430A(^SJ^Wf3An^ Boc-Strategy (DCC-HOBt) 
^TBoc-Phe. Boc-Arg (Tos) , Boc-Leu. Boc-Gly, Boc-Phe. Boc 
-Ser (Bzl) ) ) , Boc-Asn. Boc-Trp (For) , Boc-Asn. Boc-Tyr 
(Br-Z) <£|iifC^AUSe^©^^^:7'5^ H^m&ttfc. Z.(DmmQ. 
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5 «tfc-fe7 7x^y G-25;^3^A (2.0 x SOcm) }c:#b, 

^LiChroprep (^fp^) M-n^^mbfc^ h y I, (2.6 x eOcin 
) 1%TFA7K 200m\-vmW. 0. l%TFA7j< 300di1 a: 0. 1 % TFA"^ 

W33% 7ii h::: h U Jl/?]^ SOOml^ffi Vifci^M^Sg^m^frVi, 
10 ^3'$^*^i^^^ibe6?Ji-rS'^y5^ K2. 2ing^#fcc 
mm^miz^^ (M+H) 1302. 5 Ctf-»ffil302. 6) 
HPLC^HJU^FbI : 18. 7^ 

mta^^ : 

^ A : Wakosil-II 5C18T 4. 6 x lOOmm 
15 ^iSIK : AM:0. l%TFA7jc, : 0. 1 % TFA"^^ T -fe h - h U ^ ffl 1^ 
A/B : 95/5~45/55'Mti^§!!iSS^iB^ttl (25^5^) 
mm : \.0 

mmm 1 ~ 1 1 tnm\zhx^^Lt:Lit^m<Dmm.tmMit^m^m. 

20 SretT©« 1 ~S 1 1 tc^t*. 



[SI] 



#^ 




M+H+ 
(obs.) 


M+H+ (cal.) 


HPLC 
(min.) 


HPLC 




1 


Metastin 


5858.35 


5858.51 


18.1 


d 


N 


2 


Lys-Asp- 

Leu-Pro- 
Asn-MSIO 


1869.6 


1869.9 


18.6 


d 


N 


3 


MS10 


1302.5 


1302.6 


18.7 


d 


N 


4 


des(1)-MS10 


1139.6 


1139.6 


18.1 


d 


N 


17 


[Pya(4)10]MS 
10 


1303.6 


1303.6 


.14.7 


d 


N 
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18 


S10 


1 332 7 


1 332 7 

1 W W £. • / 


17 7 


d 


k 1 
N 


19 


rphe(2F)10lM 
S10 


1320.5 


1 320.6 


17ft 
1 /.O 


a 


N 


23 


fTvrSlMSI 0 


1 378 6 


1 37fi fi 

1 w / O . O 


1 D ft 
1 O.O 


d 


Kt 

N 


24 


[Leu5]MS10 


1328.7 


1328.7 


19.8 


d 


N 


30 


f\ c L y 1 ivi o 1 u 




1 'XAA ft 


29.2 


b 


A 


31 


Fmoc-MSlO 


1524.6 


1524.7 


23.1 


b 


A 


38 


Ser5]MS10 


1302.5 


1302.6 


11.8 


c 


A 


39 


rn- 

Asn4]MS10 


1302.5 


1302.6 


11.6 


c 


A 


40 


1 r p 0 J ivi o 1 u 


1 QHO R 
1 OU^C.O 




1 1.5 


c 


A 


41 






1 Qn9 ft 


1 1 .7 


c 


A 


42 


[D- 

TvrllMSIO 




1 ICiO ft 


1 1 .4 


c 


A 


44 


[Lys9]MS10 


1274.6 


1274.6 


11.7 


c 


A 


45 






1 o ft n c 


1 0 


c 


A 


50 


[Ala7]IVIS10 


1316.3 


1316.7 


12.2 


c 


A 


51 


L IN Ivi © n n e i u j 
MS10 


1316.3 


1316.7 


22.7 


a 


A 


53 


a c o V 1 o / 

1 1 1 1 w O IVI O 1 U 


1 nfil 9 


1 Oft 1 i; 
1 UO 1 .0 


27.3 


a 


A 


54 


desd -2)- 
- moc— MS 1 0 


1 P47 d 


1 947 ft 


OQ ft 


a 


A 


55 


des(l)- 
Fmoc-MSI 0 


1361.6 


1361.6 


28.2 


a 


A 


56 


'Lys2]MS10 


1316 6 


1 '^l R 7 
1 w 1 O. / 


1 ft Q 
1 O.O 


d 


N 


57. 


[Asp2]MS10 


1303.7 


1303.6 


17.7 


d 


N 


58 


"Tvr2lMS1 0 


1 351 7 


1 ^i; 1 7 
1 OO I . / 


1 o.Z 


d 


N 


59 


'Leu2lMS1 0 


1 301 fi 


1 OU 1 . / 


1 9.Z 


d 


N 


60 


"Pva(3)10lMS 
0 


1303.6 


1303.6 


14.7 


d 


N 


61 


:Phe(4F)10]M 
310 


1320.6 


1320.6 


18.0 


d 


N 


67 


:Ala3]MS10 


1187.4 


1187.6 


9.3 


C 


A 


68 


■Leu3]MS10 


1229.6 


1229.6 


11.1 


C 


A 


69 


Ser3]MS10 


1203.5 


1203.6 


8.9 


C 


A 
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m2i 



70 


[Asp3]MS10 


1231.6 


1231.6 


9 


C 


A 


71 


[Lys3]MS10 


1244.6 


1244.7 


8.1 


c 


A 


72 


[Ala1]MS10 


1210.5 


1210.6 


11.1 


c 


A 


73 


[Leu1]MS10 


1252.6 


1252.7 


12.5 


c 


A 


74 


rSerllMSIO 


1226.6 


1 226 fi 


mo 




A 


75 


FAsdIIMSIO 


1 254 4 




1 1 
1 I 


c 


A 


76 


[Lys1]MS10 


1267.6 


1267.7 


10 


c 


A 


77 


MS10 


1327.5 


1327.6 


17.2 


d 


N 


78 


Phe(4CN)10] 
MS10 


1 355 6 




MA 


Q 


M 
IN 


79 


[Hph10]MS10 


1316.5 


1316.7 


20.6 


a 


A 


81 


S10 


1316.3 


1316.7 


23.3 


a 


A 


82 


L/^r gvivic/«7j IVI 

S10 


1316.5 


1316.7 


20.1 


a 


E 


83 


[ArgCasy 

■VI C^/ 9 J IVI O I \J 


1 't'lO A 

1 OOv.*r 


1 iin 7 
1 oou. / 


0 1 Q 
1 .O 


a 


A 
A 


87 


des(4-5)- 
Boc-MSIO 


1201.6 


1201.6 


22.5 


d 


A 


88 


IVI I \J 


lime; 


1 1 n 1 R 

1 1 U 1 .0 


1 Q 
1 o.o 


d 


A 


90 


[9 V 
10 CH2NH1M 

I W , W 1 l£.INI IJiVI 

S1 0 


1 260.6 


1260 7 


1 Q ft 


a 


u 


91 


[8 

9.CH2NH]MS 
10 


1288.7 


1288.7 


20.5 


a 


D 


97 


[Har9]MS10 


1316.3 


1316.7 


11.9 


c 


A 


98 


[Lys(Me2)9]M 
S10 


1302.6 


1302.7 


11.8 


c 


A 


101 


[Ser7]MS10 


1332.6 


1332.6 


11.6 


c 


A 


105 


[Nle8]MS10 


1302.3 


1302.6 


11.9 


c 


A 


107 


[Val8]MS10 


1288.5 


1288.6 


1 1 


c 


A 


109 


[Tyr10]MS10 


1408.4 


1408.7 


10.2 


c 


A 


110 


[Nal(2)10]MS 
0 


1332.4 


1332.6 


13.5 


c 


A 


111 


[Phe(F5)103M 
S10 


1342.4 


1342.7 


13.5 


c 


A 


112 


[Cha10]MS10 


1360.3 


1360.6 


13.4 


c 


A 
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114 


des(1-3)-3- 
(3- 

IndolyOpropio 

nyl- 

MS10 


1010.5 


1010.5 


13.8 


C 


A+I 


121 


des(1-4)- 
[Trp53MS10 


824.3 


824.5 


22.5 


d 


N 


123 


[NMeLeu8]M 
SID 


1316.7 


1316.7 


12.7 


C 


A 


126 


[NMeSer5]M 
S10 


1317 


1316.7 


11.8 


C 


A 


127 


[D- 

Asn4,NMePhe 
6]MS10 


1316.7 


1316.7 


11.8 


C 


A 


128 


[10 

^' .CSNH]MS 
10 


1318.4 


1318.6 


21.8 


a 


C 


129 


[Arg(symMe2 
) 9]MS10 


1331.2 


1330.7 


20.9 


a 


A 




130 


[Phe(4Cl)10] 
MS10 


1336.4 


1336.6 


13.1 


c 


A 


131 


[Phe(4NH2)1 
0]MS10 


1317.4 


1317.6 


8.3 


c 


A 


132 


[Phe(4N02)1 
0]MS10 


1347.4 


1347.6 


12.2 


c 


A 


133 


[Nal(1)10]MS 
10 


1352.6 


1352.7 


13.5 


c 


A 


134 


[Trp10]MS10 


1341.5 


1341.6 


12 


c 


A 


137 


[Nle9]MS10 


1259.4 


1259.6 


15.3 


c 


A 


138 


[Cit9]MS10 


1303.4 


1303.6 


12.2 


c 


A 


140 


[Arg(Me)9,NM 
ePhe10]MS10 


1330.4 


1330.7 


21 


a 


E 


141 


[D- 

Tyr1,Arg(Me) 
9]MS10 


1316.9 


1316.7 


20.2 


a 


E 


142 


[D-Tyr1,D- 

Trp3.Arg(Me) 

9]MS10 


1316.7 


1316.7 


20.1 


a 


E 


143 


[D- 

Trp3.Arg(Me) 


1316.7 


1316.7 


20.3 


a 


E 
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9]MS10 












144 


des(1-3)- 
Fmoc- 
[Arg(Me)9]M 
S10 


1075.2 


1075.5 


26 


a 


E 


145 


des(1-2)- 
Fmoc- 
[Arg(Me)9]M 
S10 


1261.2 


1261.6 


28.6 


a 


E 


146 


[10 

.CSNH.D- 
Tyr1]MS10 


1318.4 


1318.6 


21.4 


a 


C 


150 


[Tyr6]MS10 


1318.4 


1318.6 


10.2 


c 


A 


151 


[Nal(1)6]MS1 
0 


1352.6 


1352.7 


13.5 


c 


A 


152 


[NaK2)6]MS1 
0 


1352.6 


1352.7 


13.6 


c 


A 


153 


[Phe(F5)6]M 
SIC 


1392.5 


1392.6 . 


13.7 


c 


A 


154 


[Phe(4F)6]M 
S10 


1320.8 


1320.6 


12.3 


c 


A 


156 


[Cha6]MS10 


1308.2 


1308.5 


13.2 


c 


A 


163 


[6 ¥ 

7,CH2NH]MS 

10 


1288.7 


1288.7 


18.2 


a 


D 


165 


[Dap(Gly)9]- 
MS10 


1289.8 


1289.6 


19.2 


a 


E 


166 


[6 H> 

7,CSNH]MS1 

0 


1318.7 


1318.6 


20.8 


a 


F 


169 


[D- 

Tyr1.Ala3.Arg 
(Me)9]MS10 


1202.1 


1201.6 


9 


C 


E 


170 


[D- 

Tyr1.Ser3,Ar 
g(Me)9]MS10 


1218.2 


1217.6 


8.8 


C 


E 


171 


[D- 

Tyr1.Cha3,Ar 
g(Me)9]MS10 


1284.2 


1283.7 


12.1 


C 


E 


172 


[D- 

Tyrl ,Cha6.Ar 

g(Me)9]MS10 


1402.9 


1322.7 


13.1 


C 


E 


173 


[D- 


1410.9 


1330.7 


12.2 


c 


E 
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Tyr1.Ala7,Arg 
(Me)9]MSlO 












174 


[D- 

Tyrl ,Arg(Me) 

9.Trp10]MS1 

0 


1335.3 


1335.7 


11.7 


C 


E 


176 


[AzaGly7]MS 
10 


1303.3 


1303,6 


18.9 


a 


G 


181 


[D- 

Tyr1,Cha3.6, 
Arg(Me)9]MS 
10 


1370:6 


1370.6 


13.9 


C 


E 


182 


[D- 

Tyr1.Cha3,6. 

Arg(Me)9,Trp 

10] 

MS10 


1328.2 


1328.7 


21.3 


a 


E 


183 


[Phe(4NH2)9] 
MS10 


1328.2 


1308.6 


19.4 


a 


A 
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[«4] 



184 


[Phe(4- 

Guanidino)9] 

MS10 


1350.4 


1350.6 


19.7 


a 


E 


185 


[Dap(GnGly)9 
]MS10 


1331.2 


1331.6 


19.1 


a 


E 


186 


[Trp(For)10] 
MS10 


1369.3 


1369.6 


19.6 


a 


B 


187 


[Abu8]MS10 


1274.4 


1274.6 


10.4 


c 


A 


189 


[Ala(3- 
Bzt)10]MS10 


1358.4 


1358.6 


13.4 


c 


A 


190 


[D- 

Tyr1.Cha3,Az 
aGlv7 Arer(Me 
)9] 

MS10 


1284.5 


1284.7 


19.3 


a 


H 


191 


Tyr1,Ser3,Az 
aGly7,Arg(Me 
)9] 

MS10 


1218.4 


1218.6 


15.9 


a 


H 


192 


[D- 

Tyr1 ,Arg(Et)9 
]MS10 


1330.5 


1330.7 


18.9 


a 


E 


193 


[D- 

Tyr1,Arg(n- 
Pr)9]MS10 


1344.8 


1344.7 


19.4 


a 


E 


194 


[D- 

Tyrl ,Arg(Ac) 
9]MS10 


1345.1 


1344.6 


18.8 


a 


E 


197 


[Phe(3F)10]M 
S10 


1320.6 


1320.6 


12.2 


c 


A 


198 


[Phe(3.4F2)1 
0]MS10 


1338.7 


1338.6 


12.7 


c 


A 


199 


[Phe(3, 4012)1 
0]MS10 


1370.6 


1370.6 


13.1 


c 


A 


200 


[Phe(3CF3)1 
0]MS10 


1370.6 


1370.6 


13.1 


c 


A 


201 


[Ala(2- 
Qui)10]MS10 


1353.4 


1353.6 


9.8 


c 


A 


203 


[D- 

Tyrl.ChaB.Ar 
g(Me)9]MS10 


1322.4 


1322.7 


12.9 


c 


E 



wo 2004/063221 



PCT/JP2003/016978 



216 



204 


[D-Tyr1. 
Ala7, 

Arg(Me)9]MS 
10 


1330.4 


1330.7 


11.7 


C 


E 


205 


[D- 

Tyr1 ,Thr3,Ar 
g(Me)9]MS10 


1231.4 


1231.6 


9 


C 


E 


206 


[D- 

Tyr1.Ile3.Arg( 
Me)9]MS10 


1243.6 


1243.7 


10.1 


C 


E 


207 


[D- 

Tyrl ,Ser4,Ar 
g(Me)9]MS10 


1289.5 


1289.6 


11.7 


C 


E 


208 


[D- 

Tyrl ,Thr4,Ar 
g(Me)9]MS10 


1303.4 


1303.7 


12 


C 


E 


209 


[D- 

Tyrl ,Gln4,Arg 
(Me)9]MS10 


1330.8 


1330.7 


11.6 


C 


E 


210 


[D- 

Tyrl ,Ala4,Arg 
(Me)9]MS10 


1273.7 


1273.6 


12.3 


C 


E 


211 


[D- 

Tyrl.ThrS.Ar 
g(Me)9]MS10 


1330.7 


1330.7 


11.7 


C 


E 


212 


[D- 

Tyr1,Ala5,Arg 
(Me)9]MS10 


1300.5 


1300.7 


12.1 


C 


E 


213 


[D- 

Tyr1,Val8.Arg 
(Me)9]MS10 


1302.5 


1302.6 


10.4 


C 


E 


214 


r 

[D- 

Tyr1,Gln2,Arg 
(Me)9]MS10 


1330.5 


1330.7 


11.4 


C 


E 


215 


[D- 

Tyr1.Thr2.Ar 
g(Me)9]MS10 


1303.4 


1303.7 


11.9 


C 


E 


216 


Asn2.Arg(Me) 
9]MS10 


1153.3 


1 153.6 


11.1 


C 


E 


217 ! 


cles(1)-[D- 

ryr2.Arg(Me) 

J]MS10 


1202.4 


1202.6 


12.3 


C 


E 
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218 


[N((CH2)3Gn) 
)Gly9]MS10 


1302.5 


1302.7 


18.6 


a 


M 


220 


[Arg(Et)9]MS 
10 


1330.7 


1330.7 


19.5 


a 


E 


5 J 


221 


[D- 

Tyr1.Thr3.Az 
aGly7,Arg(Me 
)9] 

MS10 


1232.5 


1232.6 


16.1 


a 


H 


222 


des(1)-[D- 
Tyr2,AzaGly7 
.Arg(Me)9]MS 
10 


1203.5 


1203.6 


19.3 


a 


H 


223 


des(1-2)-[D- 
TroS.ArffCMe) 
9]MS10 


1039.5 


1039.5 


11 


c 


E 


224 


des(1)-[D- 
Tyr2,D- 
Trp3,Arg(Me) 
9]MS10 


1202.4 


1202.6 


12.2 


c 


E 


225 


desdHD- 
Asn2.D- 
Trp3,Arg(Me) 
9]MS10 


1153.6 


1153.6 


11.1 


c 


E 


226 


desdHD- 
Tyr2,Ser3,Ar 
g(Me)9] 
MS10 


1103.5 


1103.6 


9.5 


c 


E 


227 


desdHD- 
Tyr2Jhr3,Ar 
g(Me)9] 
MS10 


1117.3 


1117.6 


9.8 


c 


E 


228 


desdHD- 

Tyr2.Ile3,Arg( 

Me)9]MS10 


1129.6 


1129.6 


11.5 


c 


E 


229 


[D- 

Tyrl.ValS.Arg 
(Me)9]MS10 


1229.5 


1229.6 


9.7 


c 


E 


230 


[D-Tyr1,D- 
Asn2,Arg(Me) 


1316.5 


1316.7 


11.8 


c 


E 
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9]MS10 












231 


[D-Tyrl.D- 
Asn2.D- 
Trp3,Arg(Me) 
9]MS10 


1316.3 


1316.7 


11.7 


C 


E 


232 


[D- 

Tyrl.AzaGlyV 
,Arg(Me)9]MS 
10 


1317 


1317.6 


21 


a 


H 


233 


[D- 

Tyr1,Ile3.Aza 
Gly7.Arg(Me) 
9] 

MS10 


1244.1 


1244.7 


20.9 


a 


H 


234 


[D- 

Tyr1.Val3.Az 

aGly7,Arg(Me 

)9] 

MS10 


1230.5 


1230.6 


20.6 


a 


H 


235 


[D- 

Tyrl.AlaS.Az 

aGly7,Arg(Me 

)9] 

MS10 


1202.5 


1202.6 


20.5 


a 


H 


236 


[D-Tyr1,D- 
Trp3,AzaGly7 
,Arg(Me)9]MS 
10 


1317.6 


1317.6 


20.9 


a 


H 


237 


[D-Tyrl.D- 
Asn2.AzaGly7 
,Arg(Me) 
9]MS10 


1317.6 


1317.6 


20.9 


a 


H 


238 


[D-Tyrl.D- 

Asn2,D- 

Trp3.AzaGly7 

,Arg(Me)9]MS 

10 


1317.6 


1317.6 


20.6 


a 


H 


239 


des(1)-[D- 
Tyr2,Ser3.Az 
aGlyT.Arg 
(Me)9]MS10 


1104.1 


1104.6 


19 


a 


H 



[«6] 
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240 


des(1)-[D- 
Tyr2,Ile3,Aza 
Gly7.Arg 
(Me)9]MS10 


1130.1 


1130.6 


20.3 


a 


H 


241 


desdHD- 
Tyr2.Thr3,Az 
aGly7,Arg 
(Me)9]MS10 


1188 


1118.6 


20.3 


a 


H 


242 


des(1)-[D- 

Tyr2.D- 

Trp3,AzaGly7 

1 

Arg(Me)9]MS 
10 


1202.9 


1203.6 


21.2 


a 


H 


244 


[D- 

Tyr1.Phe3.Az 
aGly7,Arg(Me 
)9] 

MS10 


1278.6 


1278.6 


10.5 


c 


H 


245 


[D- 

Tyr1,Nal(1)3. 
AzaGly7,Arg( 
Me) 

9]MS10 


1328.5 


1328.7 


12.3 


c 


H 


246 


[D- 

Tyr1.Nal(2)3, 
AzaGly7.Arg( 
Me) 

9]MS10 


1328.7 


1328.7 


12.3 


c 


H 


247 


[D- 

Tyr1,Phe(2CI 

)3,AzaGly7.Ar 

g 

(Me)9]MS10 


1315.6 


1312.6 


1 1.3 


c 


H 


248 


[D- 

Tyr1.Phe(3CI 

)3,AzaGly7,Ar 

g 

(Me)9]MS10 


1312.5 


1312.6 


1 1 .6 


c 


H 


249 


CD- 

Tyr1,Phe(4CI 

)3,AzaGly7,Ar 

g 

(Me)9]MS1G 


1312.5 


1312.6 


11.7 


c 


H 
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250 


[D- 

Tyr1.Phe(4N 

H2)3.A2aGly7 

.Arg 

(Me)9]MS10 


1293.4 


1293.6 


7.8 


C 


H 


251 


[D- 

Tyr1,Pya(3)3. 
AzaGly7,Arg( 

Me) 

9]MS10 


1279.4 


1279.6 


7.8 


C 


H 


252 


[D-Tyrl.D- 
Ala3,AzaGly7, 
Arg(Me) 
9]MS10 


1202.4 


1202.6 


8.5 


C 


H 


253 


[D- 

Tyrl,Pro3.Az 
aGly7.Arg(Me 
)93 

MS10 


1228.4 


1228.6 


8.6 


c 


H 


254 


des(1)-[D- 
Tyr2.Phe3.Az 

aGly7,Arg 
(Me)9]MS10 


1164.4 


1164.6 


11.8 


c 


H 


255 


des(1)-[D- 
Tyr2.Nal(2)3, 
AzaGly7,Arg( 
Me)9]MS10 


1214.5 


1214.6 


13.7 


c 


H 


256 


des(1)-[D- 
Pya(3)2.Phe3 
,AzaGly7,Arg( 
Me)9]MS10 


1149.3 


1149.6 


9.5 


c 


H 




257 


[D-Tyr1,D- 
Asn2,Phe3,Az 
aGly7.Arg(Me 
)9]MS10 


1278.5 


1278.6 


10.9 


c 


H 


258 


[D- 

Pya(3)1.AzaG 
y7,Arg(Me)9] 
MS10 


1302.3 


1302.6 


10.1 


c 


H 


259 


[D- 

Ma1,AzaGly7. 


1225.5 


1225.6 


10.7 


c 


H 
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Arg(Me)9]MS 

10 












260 


des(1-3)-3- 
(3- 

IndolyDpropio 
nyl- 

[AzaGly7.Arg 
(Me}9]MS10 


1025.2 


1025.5 


13.7 


C 


I 


261 


[7 y 

8.CH2NH]MS 
10 


1288.1 


1288.7 


17.2 


a 


D 


265 


des(1-3)- 
Indole-3- 
carbo n yl 

[A2aGly7.Arg 

(Me)9]MS10 


997.3 


997.5 


12.6 


C 


I 


266 


des(1-3)- 

Indole-3- 

acetyl- 

[AzaGly7,Arg 

(Me)9]MS10 


1011.3 


1011.5 


12.7 


c 


I 


267 


des(1-3)-4- 
(3- 

IndolyDbutyry 
1- 

[AzaGly7. 

Arg(Me)9]MS 

10 


1039.3 


1039.5 


14.4 


c 


I 


268 


des(1-3)- 

Diphenylacet 

yl-[AzaGly 

7,Arg(Me)9]M 

S10 


1048.5 


1048.5 


15.7 


c 


I 


o o r> 

269 


des(1-3)-3- 
Phenylpropio 

nyl- 

[AzaGly7,Arg 
{Me)9JMS10 


986.7 


986,5 


13.5 


c 


1 


270 


[D-Tyr1Phe3. 
Ser-Phe5, 

AzaGly7,Arg( 
Me)9]MS10 


1425.5 


1425.7 


13.4 


c 


H 


271 


des(1-2)- 


1040.2 


1040.5 


10.4 


c 1 


H 
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[AzaGly7.Arg 

(Me)9]MS 

10 












272 


des(l-2)- 

Acetyl- 

[AzaGly7, 

Arg(Me)9]MS 

10 


1082.3 


1082.6 


12.8 


C 


H 


273 


des(1-2)- 

Amidino- 

[AzaGly7. 

Arg(Me)9]MS 

10 


1082.3 


1082.6 


11.4 


C 


J 




des(1-2)- 

Acetyl- 

[Ala3,AzaGiy 

7. 

Arg(Me)9]MS 
10 












274 


967.3 


967.5 


9.6 


C 


H 




des(1-2)- 

Acetyl- 

[Arg3.AzaGly 

7, 

Arg(Me)9]MS 
10 












275 


1052.2 


1052.6 


8.5 


c 


H 




des(1-2)- 
Acetyl- 
[Thr3.AzaGly 
7. 

Arg(Me)9]MS 
10 












276 


997.2 


997.5 


9.4 


c 


H 


277 


des(1-3)-n- 

Hexanoyl- 

[AzaGly7, 

Arg(Me)9]MS 

10 


952.2 


952.5 


13.4 


c 


I 


[^8] 


278 


des(1-3)- 
Cyclohexane 

carbonyl- 
[AzaGly7. 
Arg(Me)9]MS 


964.3 


964.5 


13.2 


c 


I 
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10 












279 


des(1-3)-2- 
(Indol-3- 
yOethylcarba 
moyl- 

[AzaGiy7.Arg 
(Me)9]MS10 


1040.2 


1040.5 


20.1 


a 


J 


281 


[D- 

Tyr1,Pya(2)6. 
Arg(Me)9]MS 
10 


1317.3 


1317.6 


7.8 


C 


E 


282 


[D- 

Tyr1.Pya(4)6. 
Arg(Me)9]MS 
10 


1317.2 


1317.6 


8 


C 


E 


283 


[D-Tyr1.D- 
Asn2.Cha3,Az 
aGly7,Arg(Me 
)9]MS10 


1284.3 


1284,7 


12.3 


c 


H 


284 


[D-Tyr1,D- 
Asn2.Thr3,Az 
aGly7,Arg(Me 
)9]MS10 


1232.2 


1232.6 


8.6 


c 


H 


285 


[D- 

Tyr1.Pya(2)3, 
A2aGly7,Arg( 
Me) 

9]MS10 


1279.2 


1279.6 


7.9 


c 


H 


286 


[D- 

Tyr1,Pya(4)3, 
AzaGly7,Arg( 
Me) 

9JMS10 


1279.2 


1279.6 


7.7 


c 


H 


287 


[D-Tyr1,D- 

Ser2,AzaGly7 

,Arg(Me) 

9]MS10 


1290.1 


1290.6 


11.4 


c 


H 


288 


[D-Tyrl.D- 
Hisi.AzaGly?, 
^rg(Me) 
9]MS10 


1340.2 


1340.7 


10.3 




H 
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289 


des(l)- [D- 
Pya(3)2,A2aG 
ly7.Arg(Me)9] 
MS10 


1188.2 


1188.6 


10 


C 


H 


290 


[D- 

Pya(3)1,D- 
Asn2.Cha3,Az 
aGly7,Arg(Me 
)9]MS10 


1269.5 


1269.7 


10.9 


C 


H 


291 


[D- 

Pya(3)1,D- 
Tyr2.Cha3,Az 
aGly7,Arg(Me 
)9]MS10 


1317.4 


1318.7 


12 


c 


H 


293 


[4 ^> 

5.GH2NH]MS 

10 


1288.1 


1288.7 


18.4 


a 


D 


294 


[1 

2.0H2NH]MS 
10 


1288.4 


1288.7 


19.2 


a 


D 


295 


[2 y 

3,CH2NH]MS 

10 


1288.1 


1288.7 


18.2 


a 


D 


296 


[6 H' 

7.CSNH,D- 

Tyrl.Arg(Me) 

9] 

MS10 


1332.1 


1332.6 


20.5 


a 


F 


297 


[D- 

Tyrl .ThrS.Az 
aGly7,Arg(Me 

)9] 

MS10 


1331.2 


1330.7 


11.3 


c 


H 


298 


[D-Tyrl.D- 
Asn2, ThrS.Az 
aGly7,Arg(Me 
)9]MS10 


1331.1 


1330.7 


11.6 


c 


H 





[1 














2.CH2NH,Aza 














Gly7.Arg(Me) 












299 


9] 


1303.4 


1330.7 


11.3 


C 


D+H 
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MS10 












300 


[1 V 

2.CH2NH.D- 

Trp3,AzaGly7 

.Arg 

(Me)S]MS1G 




^ r\ r\ r\ -7 

1 ou3./ 


10.8 


C 


D+H 


301 


CD- 

Tyr1,Ala(2- 
Qui)3,AzaGly 
7, Arg 

(Me)9]MS10 


1329.4 


1329.6 


9 


C 


H 


302 


[D-Tyrl.D- 
Pya(4)3.AzaG 
ly7,Arg 
(Me)9]MS10 


1279.4 


1279.6 


7.6 


c 


H 


303 


[D-Tyr1,D- 
Asn2.Pya(4)3, 
AzaGly7,Arg( 
Me)9]MS10 


1279.4 


1279.6 


7.6 


c 


H 


304 


[D- 

Asn2,Pya(4)3. 

A2aGly7.Ai'g( 

Me)9]MS10 


1279.4 


1279.6 


7.7 


c 


H 


305 


des(1)-[D- 

Tyr2,D- 
Pya(4)3,AzaG 
ly7.Arg(Me)9] 
MS10 


1165.4 


1165.6 


8 


c 


H 


306 


[D- 

Pya(4)1,D- 
Asn2,Cha3,Az 
aGly7.Arg(Me 
)9]MS10 


1269.5 


1269.5 


10.8 


c 


H 


307 


[7 V 
8,CH2NH,D- 
Tyr1,Arg(Me) 
9] 

MS10 


1302.2 


1302.7. 


17.9 


a 


D+E 


308 


[6 ^ 
7,GH2NH,D- 
7yr1,Arg(Me) 
9] 

\/IS10 


1302.3 


1302.7 


18.1 


a 


D+E 
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310 


[Nar9jMS10 


■4 f\ n n n 

1 288.8 


1 288.6 


19.4 


a 


E 


311 


LNar(Me)9JM 
S10 


1302.3 


1302.6 


19.5 


a 


E 


312 


[Har(Me)9]M 
S10 


1330.2 


1330.7 


19.5 


a 


E 


313 


[Dab9]MS10 


1246.1 


1246.6 


19.3 


a 


A 


314 


[Orn9]MS10 


1260.2 


1260.6 


19.3 


a 


A 


315 


desdHD- 
Asn2,Cha3.Az 
aGly7.Arg(Me 
)9]MS10 


1121.3 


1121.6 


11.4 


c 


H 


316 


[D-Tyr1,D- 

Asn2.Thr3,Az 

aGly7.Arg(Me 

)9,Phe(4F)10] 

MS10 


1250.5 


1250.6 


17 


a 


H 


317 


[D-Tyr1,D- 

Asn2.Pya(4)3. 

AzaGly7.Arg( 

Me)9,Phe(4F) 

10]MS10 


1297.4 


1297.6 


16.4 


a 


H 




[D- 

Tyr1,AzaGly7 
,Arg(Me)9.Ph 
e 

(4F)103MS10 












318 


1335.4 


1335.6 


19 


a 


H 



[mi 0] 



319 


[6 V 
7,NHG0,D- 
Tyr1,Arg(Me) 
9] 

MS10 


1316.3 


1316.7 


18.7 


a 


K 


322 


des(1-3)-3- 

Pyridylpropio 

nyl- 

[AzaGly7,Arg 
(Me)9]MS10 


987.4 


987.5 


8.09 


C 


I 


323 


des(1-3)-4- 

Imidazoleacet 

^1- 

[AzaGly7.Arg 


962.5 


962.5 


7.87 


C 


I 
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(Me)9]MS10 












324 


des(1-3)-4- 

Piperidinecar 

bonyl- 

[A2aGly7,Arg 
(Me)9]MS10 


965.5 


965.5 


7.69 


C 


I 


325 


des(1-3)-1- 

Piperidineace 

tyl-[AzaGly7. 

Arg(Me)9]MS 
10 


979.5 


979.5 


8.52 


C 


I 


326 


des(1-3)-1- 

Methylpiperid 

inio-1- 

acetyl- 

[AzaGly7,Arg 

(Me)9]MS10 


993.4 


993.6 


8.71 


C 


I 


327 


des(1-3)-1- 

Pyridinioacet 

yl-[Aza 

Gly7,Arg(Me) 

9]MS10 


973.4 


973.5 


8.09 


c 


1 


328 


des(1-3)-D- 

Glucronyl- 

[AzaGly7, 

Arg(Me)9]MS 

10 


1030.2 


1030.5 


7.46 


c 


I 


375 


H2N(GH2)2GI 
y-[D- 

Tyr1,Arg(Me) 
9JMS10 


1416.4 


1416.7 


17.3 


a 


E 


385 


des(1)-[D- 
Tyr2,D- 

Pya(4)3.AzaG 
y7,Arg(Me)9, 
TrplOjMSIO 


1204.4 


1204.6 


8.3 


c 


H 


1 

386 |l 


Pyridylpropio 

nyl- 

[AzaGly7.Arg 
:Me)9.Trp10] 
VIS10 


1026.4 


1026.2 


8.5 


c 


I 
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387 


Dap-[D- 
Tyrl ,Arg(Me) 
9]MS10 


1402.7 


1402.7 


17.0 


a 


E 


397 


MeNHCS- 
Sar-[D- 

Tyrl ,Arg(Me) 
93MS10 


1461.2 


1460.7 


20.0 


a 


E 


400 


(S)-1- 
(Quinolin-8- 

yi- 

carbamoyl)- 

4- 

thiapentylcar 
bamoyl-[D- 
Tyr1,Arg(Me) 
9]MS10 . 


1617.9 


1617.7 


21.7 


a 


E 




a:0-70% 
AcCN/35min, 
flowl ml/min, 
Wakosil-II 
5C18 HG (4.6 
X 100mm) 














b:0-70% 
AcCN/35min. 
flowl ml/min, 
YMC ODS 
AM-301 (4.6 
X 100mm) 













[HI 1] 

c:20-70% 
AcCN/25min, 
flowl ml/min, 
YMC ODS 
AM-301 (4.6 
X 100mm) 
d:5-55% 
AcCN/25min. 
flowl ml/min, 
Wakosil-II 
• 5C18 HG (4.6 
X 100mm) 

it-^mm^ 1 
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mmmi 

(1) <b^t)#-t305 1 0. Omg 

(2) ?L^ 6 0. Omg 
5 (Z) n-yT.^-^ 3 5. Omg 

(A)iiy^> 3. Omg 

(5)7.7^7U>^Tii^^v^A ■ 2. Omg 



it^mm^m 1 0. 0mt%m6 O. Omg^^r^n-^Xr^^-^^S 5. Om<Dm^<^^ 
1 0%if^5^>7jc^^0. 0 3il iify^ytLXS. Om) ^mv\ lram^«/'>rL(D|$ 



15 mmn 

(1) ib^W-^305 1 0. Omg 

(2) ?LIS 7 0. Omg 

(3) n->;^^-5^ 5 0. Omg 

(4) nT^14-x>y> 7. Omg 
20 (5)X7"TU>mv^7^:^i^'>A 3. Omg 



jk"&tl305 1 0. Omg^XxTU yW^^^-^y'OK'^. 0mg*pJ^ttx>:/>(D7K^ 
1^0. 0 7ml (nr^.ttT>>^>tUT7. Omg) T«^bb;fcm, f^^U ?Li^7 0. 0 



25 I^^JMS 

(l)<b^W#305 



5. Omg 
2 0. Omg 
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5 

(1) Cy-5^i^Dietast in (40-54) ®f^M. 

Me t a s t i n® 7 5 y SB © 40# g e 54# @ © 7 ^ y iS^J ^ W -r -5 

10 :/M^TCy-5^^AU^ ^ fc:^ ;i/3i^^r v'^^lcl^^ 7 5 hMb bfc =fe © ?:7 

^y5^F^fflViTi|g^Pfi«^i^^fT;^-Dfco SB^iJ: (Cy.-5) - 
KDLPNYNWNSFGLRF-NHj 

(2) Umt'^'^. Cy-5:^iilietastin (40-54) *5ii;h0T7T175%ilCH0iM 

20 ^fflA>y77~ (lOmM HEPES pH7. 4, 140mM NaCK 2. 5mM CaClj. 3inM 
MgCl2, 0.5^ BSA> 0.01% NaNj) IzMmLs ^ m & m O Zy-b m M 
metastin (40-54) ^M^Tco 967^:116 'J 7^ h I/- H i7^y^ 

mv. ^ ^izmmmmm^9QuLi'f-::>6^&hrzo mm^^. fmat 8ioo 

HTS system (7fy-( hV\W ^v'T.x Aft) xmm\zm^ LtzZY-^mm 
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metas tin (40-54) »<&a!l^b?t.#Se*Jig^tt, i^J^^/O^ 



[SI 2] 







IC50(M) 


1 


Metastin 


1.7E-07 


3 


MS10 


6.5E-09 


4 


des(1)-MS10 


2.6E-07 


17 


[Pya(4)10]MS10 


6.6E-12 


18 


[Tyr(Me)10]MS10 


7.7E-09 


19 


[Phe(2F)10]MS10 


8.6E-09 


23 


[Tyr5]MS1Q 


4.0E-07 


24 


[LeuSJMSI 0 


8.3E-10 


30 


Acetyl-MS10 


3.1 E-08 


31 


Fmoc--MS10 


9.3E-07 


32 


Leu-Pro-Asn-MS10 


2.5E-08 


39 


[D-Asn4]MS10 


8.3E-07 


40 


[D-Trp3]MS10 


1 .9E-08 


41 


[D-Asn2JMS10 


2.1 E-07 


42 


[D-Tyr1JMS10 


5.7E-08 


44 


[Lys9]MS1 0 


1 .9E-07 


Rn 
ou 


LAia / J Mo 1 u 


1 .^c*u f 


54 


des(1-2)-Fmoc-MS10 


4.5E-07 


57 


[Asp23MS10 


1.0E-07 


58 


[Tyr2]MS10 


1.6E-08 


59 


[Leu2]MS10 


3.4E-07 


60 


[Pya(3)10]MS10 


1.7E-07 


61 


[Phe(4F)103MS10 


1.3E-08 


67 


[Ala3]MS10 


2.7E-08 


68 


[Leu3]MS10 


7.7E-09 


69 


[Ser3]MS10 


8.3E-08 


70 


[Asp3]MS10 


2.0E-07 


71 


[Lys3]MS10 


6.6E-08 


72 


[Ala1]MS10 


5.4E-07 


73 


[Leu1]MS10 


2.2E-07 


75 


[AspOMSIO 


8.8E-07 
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[^13] 



7 / 


LPhev4CN;1 OJMSI 0 


7.4E-09 


/o 


LTrp(CH0;3, Pne(4CN)10JMS10 


2.5E-08 


D O 

oZ 


LArgCMe;9JMSl 0 


4.1 E-09 


oo 


LArg(Me2)asy9JMS10 


2.5E-08 


97 


LHar9JMS1 0 


3.7E-07 


101 


[Ser7JMS10 


1 .OE-07 


105 


[NIeSJMSIO 


8.8E-07 


1 07 


[ValSJMSIO 


1 .2E-07 


109 


[TyrlOjMSIO 


2.3E-08 


1 10 


[Nal(2)10]MS10 


2.4E-08 


1 1 1 


[Phe(F5)10jMS10 


1.4E-07 


1 1 2 


[ChalOJMSIO 


3.7E-07 


114 


des(1-3)--3-(3-Indolyl)propionyl-MS10 


5.5E-07 


1 28 


[10S^,CSNH]MS10 


5.5E-08 


129 


LArg(Me2)sy9]MS10 


8.3E-08 


1 30 


[Phe(4CI)10]MS10 


4.2E-08 


131 


[Phe(4NH2)1 OjMSI 0 


1 .2E-07 


132 


[Phe(4NO2)10JMS10 


9.3E-08 


1 33 


[NaKDIOjMSIO 


3.3E-07 


1 34 


LTrp1 OJMSI 0 


1 .1 E-07 


1 41 


[D-Tyr1 .Arg(Me)9]MS1 0 


5.1E-08 


1 42 


LD-Tyr1 ,D-Trp3,Arg(Me)9]MS1 0 


2.6E-08 


1 4o 


LD-Trp3,ArgCMe;9JMS1 0 


7.7E-09 


1 40 


desu -2;-Fmoc-LArgCMe)9JMS1 0 


1 .2E-07 


1 4b 


LIO T ,CSNH,D-Tyr1 JMSIO 


3.7E-07 


1 50 


LTyroJMSiO 


3.2E-07 


1 Ol 


LNalCi ;oJMS10 


3. OE-07 


152 


[Nal(2)6]MS10 


1.8E-07 


153 


[Phe(F5)6]MS10 


3.9E-07 


154 


[Phe(4F)6]MS10 


6.0E-08 


156 


[Cha6]MS10 


4.9E-08 


163 


[6H^7,CH2NH]MS10 


2.5E-07 


166 


[eS'T.CSNHlMSIO 


9.4E-09 


169 


[D-Tyri .AIa3,Arg(Me)9]MS1 0 


1.6E-07 


170 


[D-Tyri .Ser3.Arg(Me)9]MS1 0 


2.6E-07 


mi 4] 


171 


[D-TyrI .Cha3.Arg(Me)9]MS1 0 


1.1E-07 
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i 1 A 

1 74 


LD-Tyr 1 .ArglMe^y, 1 rpl UJMSl u 


4.2E-07 


1 76 


LAzaGly7JMS1 0 


5.2E-08 


1 81 


[D-Tyri ,Cha3,6,ArgtMe;9JMSl 0 


1 .9E-08 


-ion 

1 82 


[D-Tyr1 ,Cha3.6.ArgCMe}9,Trp10]MS10 


9.8E-08 


186 


[Trp(CHO}10]MS10 


4.6E-07 


1 87 


Pal n 1 k 1 n ^ n 

[AbuSJMSIO 


7.2E-07 


189 


[Ala(3-Bzt)10JMS10 


2.3E-07 


1 90 


[D-Tyr1 ,Cha3,AzaGly7.Arg(Me)9JMS1 0 


1 .2E-08 


1 y 1 


LD-Tyrl ,Ser3,AzaGiy7,Arg(Me;9JMS lO 


3.0E-07 




Lu— I yr 1 pArg^ttjyj ivio i u 


o.ot-U/ 




rn-T\/r1 Aro-f n-Pr^9lM91 n 


Q PF.OT 


1 94 


rn-Tvr1 Arfff Ar^9lM<?1 n 
Lu 1 yr 1 ,r%rgvrNC/\J J ivio i u 


9 1 F.ny 


1 97 




1 . / C"U / 


1 9ft 


I" n&\0 ,Hr £.J 1 U J IVJ o 1 u 


1 . / c-u / 


1 QQ 




4. / b-U 


rt r\ r\ 

200 


LPne(3GF3)1 0JMS1 0 


3.4E-07 


201 


[Ala(2-QuOlO]MS10 


8.2E-07 


203 


[D-Tyr1,Cha6.Arg(Me)9]MS10 


3.7E-08 


204 


[D-TyrI, Ala7, Arg(Me)9]MS1 0 


6.8E-07 


205 


[D-Tyr1,Thr3,Arg(Me)9]MS10 


2.6E-07 


206 


[D-Tyr1 ,lle3,Arg(Me)9]MS1 0 


8.5E-08 


208 


[D-TyrI ,Thr4,Arg(Me)9]MS1 0 


8.3E-07 


210 


[D-Tyr1 ,Ala4,Arg(Me)9]MS1 0 


7.3E-07 


21 1 


[D-Tyr1 Thr5,Arg(Me)9]MS1 0 


4.4E-08 


212 


[D-TyrI .AIa5.Arg(Me)9]MS1 0 


3.6E-08 


213 


CD-Tyr1.Val8,Arg(Me)9]MS10 


1.9E-07 


214 


[D"-Tyr1,Gln2,Arg(Me)9]MS10 


3.9E-07 


owe 

215 


LD-Tyrl ,Thr2,Arg(Me)9]MS1 0 


2.5E-07 


216 


desCI )-[D-Asn2,Arg(Me)9JMS1 0 


7.0E-07 


217 


des(1)-[D-Tyr2,Arg(Me)9]MS1 0 


2.5E-07 


220 


[Arg(Et)9]MS10 


3.3E-07 


221 


[D-Tyr1.Thr3,AzaGly7.Arg(Me)9]MS10 


9.5E-08 


222 


des(1)-[D-Tyr2,AzaGly7.Arg(Me)9]MS1 0 


3.3E-08 


223 


des(1-2)-[D-Trp3,Arg(Me)9]MS1 0 


7.6E-07 


[^15] 


224 


des(1)-[D-Tyr2.D-Trp3,Arg(Me)9]MS10 


1.4E-07 


225 


des(1)-[D-Asn2.D-Trp3.Arg(Me)9]MS10 


4.1E-07 


226 


des(1)-[D-Tyr2,Ser3,Arg(Me)9]MS10 


1.0E-07 


227 


des(1)-[D-Tyr2.Thr3,Arg(Me)9]MS10 


4.8E-08 


228 


des(1)-[D-Tyr2,Ile3.Arg(Me)9]MS10 


4.0E-08 
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9 OO 


LU- I yr 1 , ValJ,Arg(Me;9JMS1 0 


1.3E-07 


0 0 n 


LD- 1 yrl .D-Asn2.Arg(Me)9JMS1 0 


2.5E-07 




LD-Tyr1,D-Asn2.D-Trp3,Arg(Me)9]MSlO 


5.5E-08 


o o o 
162 


LD-Tyr1,A2aGly7,Arg(Me)9]MS1 0 


4.9E-08 


f\ r\ r\ 

233 


[D-Tyr1.Ile3,AzaGly7,Arg(Me)9]MS10 


2.3E-08 


234 


[D-Tyr1.Val3,AzaGly7,Arg(Me)9]MS10 


4.7E-08 


235 


[D-Tyr1.Ala3,AzaGly7,Arg(Me)9]MS10 


1.0E-07 


236 


[D-Tyr1.D-Trp3.AzaGly7.Arg(Me)9]MS10 


4.2E-08 


237 


[D-Tyr1,D-Asn2.AzaGly7,Arg(Me)9]MS10 


2.7E-08 


238 


[D-Tyr1,D-Asn2,D- 


4.9E-08 




Trp3,AzaGly7,Arg(Me)9]MS10 




239 


des(1)-[D-Tyr2,Ser3.AzaGly7,Arg(Me)9]MS10 


1.2E-07 


240 


desd )-[D-Tyr2.Ile3,AzaGly7.Arg(Me)9]MS1 0 


1.7E-08 


241 


desd )-[D-Tyr2.Thr3.AzaGly7,Arg(Me)9]MS 1 0 


5.6E-08 


242 


des(1)-[D-Tyr2.D- 


7.0E-08 




Trp3.AzaGly7.Arg(Me)9]MS10 




244 


LD-Tyri ,Phe3,AzaGly7,Arg(Me)9]MS1 0 


7.7E-08 


245 


[D-Tyri .Nal(1 )3,AzaGly7,Arg(Me)9]MS 1 0 


9.8E-08 


246 


[D-Tyr1,Nal(2)3,AzaGly7,Arg(Me)9]MS10 


7.1E-09 


247 


[D-TyrI ,Phe(2CI)3,AzaGly7.Arg(Me)9]MS1 0 


4.5E-08 


248 


[D-Tyr1.Phe(3OI)3,A2aGly7,Arg(Me)9]MS10 


5.8E-08 


249 


[D-Tyr 1 .Phe(4CI)3.A2aGly7,Arg(Me)9]MS 1 0 


1.5E-07 


250 


[D-TyrI ,Phe(4NH2)3.AzaGly7.Arg(Me)9]MS1 0 


3.7E-09 


251 


[D-Tyr1,Pya(3)3,AzaGly7.Arg(Me)9]MS10 


8.7E-08 


252 


[D-TyrI .D-Ala3,AzaGly7,Arg(Me)9]MS1 0 


5.8E-07 


253 


[D-Tyr1,Pro3,AzaGly7.Arg(Me)9]MS10 


2.7E-08 


254 


des(1)-[D-Tyr2,Phe3,AzaGly7,Arg(Me)9]MS10 


1.1E-08 


255 


des(1)-[D- 


3.3E-08 




Tyr2.Nal(2)3.AzaGly7,Arg(M6)9]MS10 




256 


des(1)-[D- 


2.2E-08 




Pya(3)2.Phe3,AzaGly7,Arg(Me)9]MS10 




257 


[D-Tyr1,D-Asn2.Phe3.AzaGly7.Arg(Me)9]MS10 


4.0E-08 


258 


[D-Pya(3)1.AzaGly7,Arg(Me)9]MS10 


9.0E-08 


259 1 


[D-Ala1,AzaGly7.Arg(Me)9]MS10 


2.5E-07 


[S 1 6] 


260 ( 


ies(t-3)-3-(3-Indolyl)propionyl- 


3.2E-07 


[ 


AzaGly7,Arg(Me)9]MS10 




261 [ 


7m)8.GH2NH]MS10 


3.9E-07 


265 c 


les(1-3)-Indole-3-carboxyl- 


9.5E-08 


[ 


AzaGly7,Arg(Me)93MS10 
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266 


desd -3)-Indole-3-acety|- 
[AzaGly7.Arg(Me)9]MS10 


2.3E-07 


267 


des(l-3)-4-(3-Indolyl)butyryl-[AzaGly7, 
Arg(Me)9]MS10 


3.6E-07 


268 


des(1-3)-Diphenylacetyl- 
[AzaGly7,Arg(Me)9]MS1 0 


5.5E-07 


269 


desd -3)-3-Phenylpropionyl- 
LAzaGly7.Arg(Me)9JMS10 


4.7E-07 


270 


Endo-Phe5a-[D- 

Tyri ,Pne3.A2aGly7,Arg(Me)9]MS10 


1.5E-08 


271 


des(1-2)-[A2aGly7,Arg(Me)9]MS10 


1 .2E-07 


272 


des(1-2)-Acetyl-[A2aGly7, Arg(Me)9]MS10 


5.4E-07 


273 


des(1-2)-Amidino-[AzaGly7, Arg(Me)9]MS1 0 


3.0E-07 


275 


des(1-2)-Acetyl-[Arg3.A2aGly7,Arg(Me)9]MS10 


4.1E-07 


276 


des(1-2)-Acetyl-[Thr3,AzaGly7,Arg(Me)9]MS10 


4.8E-07 


ni 


des(1-3)"n-Hexanoyl"-[AzaGly7.Arg(Me)9]MS10 


5.4E-08 


278 




desd -3)-Gyclohexanecarbonyl"[A2aGly7, 
Arg(Me)9]MS10 


1.1E-07 


279 


des(1-3)-2-(Indol-3-yl)ethylcarbamoyl- 
[A2aGly7,Arg(Me)9JMS10 


2.9E-08 


281 


[D-Tyr1,Pya(2)6.Arg(Me)9JMS10 


2.3E-07 


n n o 

283 


[D-Tyr1,D-Asn2,Cha3.A2aGly7,Arg(Me)9]MS1 0 


6.9E-10 


284 


LD-Tyrl ,D-Asn2,Thr3.A2aGly7,Arg(Me)9]MS1 0 


3.4E-08 


285 


[D~Tyr1,Pya(2)3,AzaGly7.Arg(Me)9]MS10 


4.0E-08 


286 


[D-Tyr1,Pya(4)3,AzaGly7,Arg(Me)9]MS10 


1.7E-08 


287 


[D-Tyr1,D-Ser2,AzaGly7,Arg(Me)9]MS10 


2.3E-09 


288 


[D-Tyr1,D-His2,AzaGly7,Arg(Me)9]MS10 


7.2E-11 


289 


[D-Pya(3)2,AzaGly7,Arg(Me)9]MS10-(2-10) 


8.4E-09 


290 


;D-Pya(3)1.D- 

Asn2,Cha3,AzaGly7,Arg(Me)9]MS1 0 


1.4E-09 


291 


_D-'Pya(3)1 ,D- 

Tyr2,Cha3,AzaGly7,Arg(Me)9JMS1 0 


4.1E-10 




.1 tpZ,CnZNnJMo 10 


3.0E-08 


O A IT 

295 


.2ip3,CH2NH]MS10 


6.8E-07 


\/ u 


"fiin7 n^WM H— T\/k1 A Ka•^M£a^Q^ h/! Q 1 n 

i ,woiNn,u 1 yri .Mrguvieyyjivio lu 


i /I c no 


297 


[D-Tyr1,Thr5.AzaGly7,Arg(Me)9]MS10 


9.3E-10 


298 


[D-Tyr1.D-Asn2,Thr5,AzaGly7.Arg(Me)9]MS10 


2.6E-10 


299 


[1 M'2,GH2NH,AzaGly7.Arg(Me)93-MS10 


1.2E-09 


300 


[1 M'2.OH2NH.D-Trp3.AzaGly7.Arg(Me)9]-MS10 


3.8E-09 


301 


[D-Tyri .AIa(2-Qui)3,AzaGly7,Arg(Me)9]MS1 0 


1.5E-08 



mi 7 1 
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302 


[D-Tyr1,D-Pya(4)3.AzaGly7,Arg(Me)9]MS10 


7.7E-09 


303 


[D-Tyr1,D- 

Asn2.Pya(4)3,AzaGly7.Arg(Me)9]MS10 


5.0E-10 


304 


[D-Asn2.Pya(4)3.AzaGly7.Arg(Me)9]MS10 


5.0E-09 


305 


des(1)-[D-Tyr2,D- 
Pya(4)3.AzaGly7.Arg(Me)9]MS10 


1.3E-09 


306 


[D-Pya(4)1,D- 

Asn2,Gha3,AzaGly7,Arg(Me)9]MS10 


4.4E-09 


307 


[7*F8,GH2NH,D-Tyr1.Arg(Me)9]MS10 


6.4E-08 


308 


[6 V 7,CH2NH.D-Tyr1 .Arg(Me)9]MS10 


3.5E-07 


310 


[Nar9]MS10 


3.1E-07 


311 


[Nar(Me)9]MS10 


4.7E-07 


312 


[Har(Me)9]MS10 


1.0E-07 


313 


[Dab9]MS10 


6.9E-07 


314 


[Orn9]MS1G 


4.7E-07 


316 


[D-Tyrl.D- 

Asn2,Thr3,AzaGly7,Arg(Me)9.Phe(4F)10]MS10 


2.6E-08 


317 


[D-Tyrl.D- 

Asn2.Pya(4)3.AzaGly7.Arg(Me)9,Phe(4F)10]MS1 
0 


2.1E-09 


318 


[D-Tyri .AzaGly7.Arg(Me)9,Phe(4F)1 0]MS1 0 


9.9E-1G 


319 


[6 ^ 7,NHG0.D-Tyr1 ,Arg(Me)9]MS 1 0 


9.7E-09 


322 


des(1-3)-3-Pyridylpropionyl- 
[AzaGly7.Arg(Me)9]MS10 


5.4E-08 


323 


desd -3)-4-Imidazoleacetyl- 
[AzaGly7.Arg(Me)9]MS10 


2.8E-07 


328 


des(1-3)-D-Glucronyl- 
[AzaGly7,Arg(Me)9]MS10 


4.7E-07 



Umm 2 : FLIPRSrfflVifciiI)!SF*gCa^:t>?git±#«14®S!lS 
# M 2000-3 1 2 5 9015 ^ © ^ T FL IPR& ffl Vi iffl Jja Ca^r :t > ^ ± # 

5 hOT7T175^^^3iiHfla^tt»ltliMII§^31ffi 7^^7.5 KpAK-rOT175^ 
CHO/dhfr ^iffl flS CellPhect Transfection kit ( Amershaui Pharmacia 

240 L {c ^ iS? L :/ ^ 7. 5 K DNA 9. 6 g (c ^ b T Buf f er A ( 
CellPhect Transfection kit{c:j^#) 240 jtiL<£r^Jnb. lO^i- 
10 fbli^S^. Buffer B (CellPhect Transfection kitfc^#) 480 ul^ 
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mmL. SI[b<itl^b^DNA<£#W-r§U:^?V-AS:?^fig$-ti:;to 4x10" 
®(DCHO/dhfr-ifflflS (ATCCcfcDA^) ^60 iid-> ^ - 1/ > m<DO 
v'te'/Slfiim (BIO \YHITTAKER?±) ?&^tyHain' s ?-l2mm (BTKM^t*^^ 

^(CT6NfPBlig«Lfcm> lfil?t^^S7iViHain' s F-12^iftT2IeIiMlia ^ 
^^b, f>^"l/©^iBi!S±l::i5%^U-feo-;i/3 ml ^ ^ Jn t 2^Fp1M 

m(D^i^m}^skm^'^mam' s F-12^iffeti'T'37'C, b%mm:ff7. 
10 ff'TlSNfFpl^^bfco h U 7'>'>^!i?|{c:«l; O^m^itTv^- 

l/*^e>lHlJRb, 1. 25xl0^f@-rc)6-well platelcS^. M^ff^^ 10!l!'> v 
teJ-eiim (JRH BIOSCIENCES^) ^^ODulbecco' s modified Eagle 
medium (DMEM) ( B TKM^^SC^th) it'tT37*C, 5%^m:tfX'f 

20 (DM^\zm\^^TZo 

-^^^^5^ H toV^T, liOT7T175/CHOfC*3tt§iB)ISl^Ca^ :t>^gS± 
#?g14(Di)S^FLIPR (Molecular Devices*!:) ^fflViXfroi'S:. ' . 

<£JD;^fcDMEM (J^J^TlOXdFBS/DMEMt-rs) ViT^f^tgH b , H^fl 
25 ffil^ifcc liOT7T175/CHO^ ^n^*ni5 X lO^cells/ml i: 7i ^ ct a (310% 
dFBS-DMEMfcMS L> FILFRffl 96?t ^ h (Black Plate clear bottom 
. Costertt)'^. ^^^7 x;Pafefc 0 200/iL"r-:Ji^# (3. 0x10^ cells/200/i 
i/^JDV). 37t:-5%COj'f >^a.^-^-'1'T-l!^fcl§§IUfc i&s^mm 
-fU-htmrnt^), HANKS/HBSS (HANKS 9. 8 g, ^^7K^:M>U'^ 
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AO. 35 g, IM HEPES 20 ml, lN7j<i?^t;:h N U ATpH 7. 4t^^3-li-7tm 
> y '-Mm^m)2\ JnU 250 fflM Probenecid 210jaK ^i^B!^ 
iftim (FBS) 2lOAt 1 ( HANKS/HBSS- Probenecid-FBS) ^^-^ U/S:, 

^tz. Fluo3-AM2A*'f yjl' (50Mg/AW 7;i^) ^i^ ;^^)V7.)Vy yi- ^ 
5 ->H21mL. 20X Pluronic acid 2ltil\zmML. c:n^±l3 
HANKS/HBSS- Probenecid-FBS 10 ml\zm^. Um^^. ^mm^m^^^tcm 

m-yu-h\z^^jLjv^rc^ loowL-ro^ab. 37"c-5%cOj-r >^a. 

K^lxiO-^MiTi^ cl;5 >?^^;i/X;i/7:t + >' H{C^)§¥tfc. dOD^T' 
10 5^ K ^ ^ 2. 5 iM Probenecid > 0. 2 % BSA , 0. \% CHAPS «r t^ 
HANKS/HBSS ^fflV^T^IRb, FLIPRffi 967^: ^ I/- h (V-Bottomy I/- h 
, Coster1±) ^^Ltz (J^A^, >7';i/y 1/- h if ^) o IHIS^l/- 

h ©fe^D-x^ >:5^*I7^, HANKS/HBSS}C2. 5 mM Probenecids^ Jrtl 

I/- e>o. 05 Mi<Di)->'fjv^mm:fu-h^t^Lx. mM<D 

20 [Metastin(l-54) fc^i" § J:bS'l4T^^] ^zfTo 
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1 
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375 
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385 


10 


386 
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397 


5 



hOT7T175^^CHO,t8^ (.&,'^. hOT7T175 ct f -5 ) ^10% dialyzed FBS 
<£^SPL7tDMEM(£^^. lOXdFBS/DMEMit-'S) ^ffl V^T^^b, &.r(D7 
5 \zm^^rco hOT7T175^^n-rniO. 000 cel\s/isiltU^i:^\zm 

6?iSmM\zmmV. 96 well plate # '^7 X ;V ^ D 100 /iL-r^»^ 
(1.000 cells/well), 37t:-5!« QO^^ > ^ :x ^- ^ - ^ T -V^m^L fc 
o ^B^m^m^ . 0. 5X BSA^^J]nUfcl05i; dFBS/DMEM (UWi. CSX 
BSA/lOX dPBS/DMEMtl-^) ^90/i LJJD Afc, igV^Tx ^ x;W 0. 5* 

10 BSA/lox m^/mm\zmMhrc:^^::^^>hL<it^^7.^>mmi^m 

Cell Counting Kit-8^f^ (Iwlt-fb^WS^m) ^^">'x;l.fclO/iLJn^. 37 

fee 

15 Metasti (1-54) ^ Metastin (45-54) , '^^it'^i^omfi^mMmm^i^^ 
^23 (c^To 



[S2 SO 









IC50 (M) 


305 


8. 94E-09 


232 


9. 67E-09 


286 


1. 83E-0.8 


303 


4. 12E-08 


322 


7. 19E-08 


141 


8. 70E-08 


1-54 


2. 12E-07 


45-54 


8. 51E-06 
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* l-54«Metastin(l-54) S:, 45-54«Metast in (45-54) . 



: munmmmmm\zi5n^mMmmm^(Dm^ 

hOmn^mmmmm (U^^. hOT7T175fr^) dialyzed FBS 

fflVifeo 24-well 6. Smin Transwell (pore size Z. 0 una) (COSTAR 

10 ^W^. $ 6 JCja^^-frfc. hOT7T175^DMEM-r3(iIi5feofcm, 0. 5Si; BSA 
Sr^JPUfcDMEM (J^jI^. 0. 5X BSA/DMEM t f S ) 2. 5 X 10'' cell s/ml 

BSA/DMEM -e U /c . Transwel 1 © T ^ 20% FBS S ^ IP L 0. 5X 
BSA/DMEM (^Vi^negative coiitrol©:i^(cJiO. 5!I5 BSA/DMEM) ^ 600 L 

15 AL^\zmf^mm^^^uis 7.^y%\y<\t.^^ 7.^>mMw- 

(^V^ ^positive coDtoroI®:®'^^ JJO. 5!8 BSA/DMEM) ^ 50 L 

Phosphate-buffered sal ineTS e> IS^T 7 — ±® 
S:Jfci<rVi, 7 Jl/i5'>-±®0i^ffl)lS$^Tl^Vi;t. x ^ 7 iJ' :J7 (ffl 

20 iS^*5|c^#a)T7^ ;i/^-<&@^. ^feL. 7 ^ ;u^-T® tcjl^ L 

yihi^m^^^mmmmimm'^'^ 7s^m\r^. Metastin(i-54) 

25 T, Metastin<t^f3-r-2)) =); ^/^k^t; (^b^#?#-^305. 322) (Z) in vivo 
T © jg » ii m ffl] M {-^ ffi (C ^ i T 1? # L 7t . 

^M7j< (:;*c#^S7K) (C^Jibfcl mMOMetastin, 0.1 inM*3J;r;Jl mM 
® :}3J:t(^vehiclet bTO^^7K^^n^ni00ML-^'3»3K«b 

tckXid. ^3S£E4^>y (0. 25 /iL/hour. 14 days release, Model 1002) 
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^X-x;i.^S!;TTBALB/cAnN-nu(63i#. Q ^ -;UX U A'-) 

tLfc. ^Bizh hi<mm^^mmws^mmf^(kxm 2x lo" ceiis 

5 *200jaL©0. 15M NaCl^-^tTEO mM'J >mmmU (pH 7. 2) (PBS) \zmML 
iz. MetastinS-^^ (24 nmol /day/mouse x 14 days) ^#6BS(c: 

.10 YQhiciem\izit^bxti^:^mmmm^m^^vrzo -13. ^t^mmn 

MetastinO 1/10(7)^-^4 (2.4 nmol /day/mouse x 14 days) T 

^ ^ L Tc c ^ . Metastin t m ^ M O it m U ^ (24 
nmol /day/mouse x 14 days) , 0 @ & 11 0 @ S TvehicIeSP ic 

15 itmLx^M^mmmmmmm^^^L. ^-^iiagT-^MetastiDS-^ 

Metastinttin vivo \z^\,>X hmmmmmmi^m . it^mi22\t 

20 mm\zit'^mm\Z-oi^X (Df^^^m 3 \Zw^t o MetastinS4-S¥ (24 
nmol /day/mouse x 14 days)ti> S#5-7 0 g icvehiclelf twJ;bi^ UT W 

Mfsimmii^mi'^m^^^hrco -is. \t^m%^^n^m\-s.. Metastin® 

l/10©^-^a (2.4 nmol /day/mouse x 14 days) TS#50 @ & 1 1 0 @ 

i^xyQVic\m\zi^mhx^Mtsimmmmnum'&^^hrz. i^tz. 

25 Metastin<^:|HIffl*C9^l::^t/305S-^ll (24 nmol/day/mouse x 14 days) 

> s-^5 0 a^^s9B ui^xy&\iicum\zitm\^x^Mummmmmum 

'fb^%305'bin vivotC*3 V^TMetastin© lOf^i^j^±0Jl^ii5fi 
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210~230g) ^^>h/-^)V}d^-)V^O fiS/H<DB.m[H^^\ZXmmLrc 
X5^1/>^i-:/SP35(I^S0. 5 mm. ^^0.9 mm. M^Bi^m) ^^iO 

ws^vTco ikmmm^^±r ^Tctb. mMm\z\t^^i mg/mi edta^^ 

4^300 KlU/ml aprotiniii^?S^3/i lAnT*5 V^fCo Xm±m-k&7K^rc 
^ip^^;^5^> (17. 80. 170 nmol) CD 1 InL^a:t^^7Jc^^i^e^&9^i- 
l5 zr^Dlml/KgX^m^^Vfz, #)ii^#©lii&B#^/6^C0, 5, 15, 30. 

M'L'^mm-ms hs.-mx)^m\^>xm'b(n,ooQ Tmi^m)L. ± 
m iskm) ^niKixfc, M^^jvn-xmmit. h^<^a35oo c 
FUJiFiLMtt) ^m^^^xBrnvTz.- m 4 ^zw^t ^ t < ^ ^ >m^m\t 

20 ^^UlcJtb. #J!R^#5:«'mck 0 (17-170 nmol/kg) icWit 

75: (p<0. 005. Ji=^))ik^if)Vn-7.mS.(D±^i^m^^\^rzo sk^i^JV 

\z±^mm(Dm& (m±io^)f)mtb^nrz, 

7.'^y(0!k^^')V:2-7.m&±.^^m\z-Dh^X^(DMj-X2^^ 

^nt^tz^. isL^if)V3'-7.mmz^Wi^^-^^^^)v=^yt\^xm h 

^>(T3)^iJttc^-r^p<^X5">©j^#tc-:pViT;^WUfco fi^^Wistar 



wo 2004/063221 PCT/JP2003/016978 

247 

"J > [1251], 7 't-1' v 7. T- A (Amersham Biosciences) ^ sk^njv^ 
nXf-n>^m\,ty y h njl/^nx-r D >> [1251]^ 7 y^-i i^T.'rA 
(Amersham Biosciences) . sk^^^B-^JVby (U) M&\tT -Z • V 7 

15 t*-x (y-ii-^yh m) ) , sk'pifj\^n~7smm\tyi^]^y'i^M, 

3500 (FUJIFILMa) ^ffi V^TSiJ^LfCo 0 5 Jc^f i < ^ X ^ >S 
>mm (06) . ifiift'ii;i/5"nXxO>aS (0 7)*3cfcr;jfacf'^t>cJ3.5xJ^ 

20 (T3) ait (m 8 ) 7.'^>^^\z^^^W}mEib6nr^i)^':}rz 

25 

^i$^X5^>^S^!|sKiSS305 iit-^ms 0 5) *3J;MiSS322 (-(b'&t) 3 
-^t/^T^f^fbfeo fig^WistarJSIt'tt^ h (¥ttBt#:S260~3000 g ) 
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^mm^^±-r^rcib. BU^\z\t^sb^ ig/ml EDIA^-^tfSOO KlU/ml 

o^m-kmAmmu (so nmoi/mu ^^d.--:/^ o imi/igrmmn^Lft 
o »m^-^(Dmtthm}^^^<b2. 5, 15, 30, 45. ^o^mizm^m^vm 

10 o mmm 1 ^rz\t2 tmm\z. ikf^^)vn-7.mm\-iy i^}^ y-i 

3500 (FUJIFILMtt) , 5k^^ ^ :i ym^U^' > ^ y h r^-J 

15 

equine chorionic gonadotropin (eCG. -fen hDt°>^ 
^100 IU/inLT^li:ft*l7j< \zmmb. :3fe^23 0 i&Ollitt 

Wistar^yh ( B ^ -^WX U A-) ©^gB^Tfc, liS^^fcOlO 
20 lUOeCG^^ '^^tff9P#30:J>;6^ 6) lOBtOPalJ^, ImL© ^ ;P ^ U >ffi ft 
Mm tlG^-P&MU (V^Ttl ^ffi t^^TS#L.;^c, eCGS4 

yA (^>;/h5EE) : liuman chorionic gonadotropin (hCG, rf 
25 :^hnk°>, ;'c0*^^) ^100 IU/mLT^S:tl^7ic{c^^ t, 

^;V-7'B (7^;/h5E5) : t h ^ ^ X 5^ > 100ninol/iiiL"T?^S:fe*g 
TKtcJ^^b, H@#:^fc D20niol§Wg|5;STt::aTS#Ufc. 

^*;i'-:/C (^>yh5IE) : k h p< i^X5^><^:33. 3nmol/inLT^il:ft;^ 
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5 *5 J;t;?^^Sr[iIJRUfeo Jfa^^lEliRfcl^bTtt, ifill^M@^BJ5±t-5fc«) 
t;:, mi\SL-r^m>b^p.-Zf\z\t&i^i!)^\^{biisig/]sil EDTA^Sr-^tr lOKIU/mL 

^ bT^P^® D tub, h U yv'>^!iaic J:oT5P^?xD Ht^SD^MSHBS 

?jfe#b;tf^. i5^Eair^4'©^pcoWM^^^b?t. 
20 [^24] 
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m (D jgmw ^mm^ ^ ^ ^ )v - AX' \t . y y h \ m$>rcK) 

mm^. yz^:t^ A/7y±^ im ' Ji 7. h y :^ - )V ^ y h : 
10 Diagnostic Products Corporation) J: 0 ^'J^ b;^^:^* 0 1 2 
T. 

-yDT©^^, XX h ^v'^t- its Id lis 3&^ofc;i .h 755^3)5^ 5 

15 o 

DPC • ^o^r*;^ T^D >; Diagnostic Products Corporation) (CctDM^ 
bfc^Mi^m 1 3 {':^-r„ 

^fc. if}v-fD(Dy'uyx7'a>mmm^'^\zm^-orczt^^t>i!)^^ 

o 

jJ/;W-yA-eti. XT. h □er>jg45{)^||Tb. -T^D^'Xxn 
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U^m 1 0 k h ^^^T.^XD^^m'y hX(Dzi± K h ntf >iS:fflf^ 

10 4^25Bi^<DlH4Wistar^ h ( 0 ^^"^ >-;VX U A*-) ^ 

StF9Bt;0^ 10B#(7)FBlfc, ^S:fe:^7K 33. 3 nmol/mKDJiltTjgj^ L t: 

6. 67niol?r#a5&TlcS#Lfc. ^ iJ' X ^ > ^tg-^T S 

X^Xti^ibX. 2> 4I^Fpm(l»rSt, Jfii 1^ HI iR b c Jfii ^ E iR Id b T 

3 mg/mLcDEDTA^^tJlO KIU/mL® T ^ □ 5^ " >^^^ (h^vn-;i/, 
-fx;!/) fiixnx^\^^tz. ^TtlfijiR^tt, a;<ri?abfc^, 
2. 00OGT?25^rBlii^L>b. ±m^lHliRbTjfiL^t>->:/;i/ibfco }km.^\Z 

-^snsFSH >) , LH {nmm'^)v^» , :j3j:t)c 

20 y □ 'Jr X T- □ > , y ^ J 7 V ^-i (Rat Follicle 

Stimulating Hormone (rFSH) [1251] Biotrack Assay System with 
Magnetic Separation. Rat Luteinizing Hormone (rLH) ['"I] Biotrack 
Assay System witli Magnetic Separation. V^-f n 7 v ^ A AW ^ 
•^■i jLyT. . *3J;D?DPC-yndrX7^P>. Diagnostic Products 

25 Corporation) ^ffiV^TPJ^bfe. 
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5 ^m^hxi^^tzo 

mmm\t^^m\zit-<x^M}zm^m^^vrco 

x'TT^vtc?^^ x^>\zi:^mmmm\t. e:<Dd':h h hotf >Mai, w\z 

ti.^. umm9X7^Lrzmmmmi^m\teCG^-i9i^hrcyy hx(Di^ 
15 mx^^i)^. :^^mm(Di^m\t^!>Btm:0^y h^m\^^rz^^^x&y) . ^ 
^ 7.^>\z^^zii- \^ h a}f:>Mciiii^m\ziteCG(Dmmm\t!ii^mtvu 

0 16 (DmM\t. 7.^>(D^-^izJ:^di- \i h P tf>©i£lttti^^ 
20 iti^L/TVi^. 

25 MIOP#30^>;0^ e, llPtSOrJ^-^rBl^c^ ^m^k^yKizin nmol/mLom^xm 
^Lfet hp<:^;^5^>^, l^#:^7t 0 200/iL, "TPij: t) ^ h h / 3^ ;^ 5^ 

#bTj&^e>K 2^ Amm^^^z^mv. stm^mi^vrzo jfa^miRjci^b 
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tbZ Dig/DiL^EDTA^-g-tf 10 KWrnKDy-fo^n^mm (hyi?u-)V. 
2. 000GT'255^fB^it;L^U. ±m ^ SIR L T Jfii^lj- > ^Jl. .i: U fc. itm^lZ 

^tn^FSH iwmmmt^)i^=^» > lh imif^mm^}v^» , 

5 xXhX7^P>^i^«, ^v:t'fAy7';/-fe-r (Rat Follicle 
Stiiulating Horione (rFSH) ['"I] . Biotrack Assay System with 
Magnetic Separation, Rat Luteinizing Hormone (rLH) ['^^I] Biotrack 
Assay System with Magnetic Separation. V^T tl*) 7*7S^i' A/t-f :t 

10 Diagnostic Products Corporation) V^TSlJS b fc, 

. ^^m\z\3c-<^t\^'fn(DnM.x%^M,\zM\^m^7^\^rc> 
<Dmm^i&t±.x. mm^^'tn\zi6\>^xh^!Fn\zmm^m^x■^b^ 
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!^:5^jfiL^(t, sSi^Baib/c-v' !:7j^ ( ) -b^^Uisim. 37 , ioi^mw. 
L. 13000 rpm^c:T10:$>Wi^.L^:9■^Lfc±?t ^ L-ciBi# L. 

^g-rs :i t -efirofco ^!Jctt^Wtt2. 10, 30:5^^(^3;^ t L:fco 

>'7';v(j;35>W^^^7K?&"e}^iP T-feh^by/V/Tk (3/1) 
200iL^JP^. ^i^^m.'UWLmm.m(iOQxmKXli^^^'h^m\^f^o ± 
^ 150i L ^ ® 7K 250i LT ^ ^ ^ 7L ^ 0. 45i m(D 7 ^ ^ - X- 5 
6?K200iL^HPLC ^5-^ (220 nm) L T -fb-^^I ti"- iJ' ® ® ^ :^ 

Wakosil-II 5C18 HG ( 4. 6mmXl00nini) -1: ^ ffi L fc o ^ il IS t^l « A ( 

0. 1%TFA-^^7X) s m (0. l%TFA-^^Tir h - h y ;v) ^ffiv>. «fE5i 

1. Oml/:$>lJ:TA/B: 100/0 - 0/50© EiS^MiSIS ^ SB ^tt} (25:J>) {;i i t) 

[^25] 



t,/2 (min) 



wo 2004/063221 



PCT/JP2003/016978 



255 



1 


22.5 


3 


0.6 


42 


0.7 


82 


1.8 


134 


2.4 


141 


8.7 


232 


28.2 


286 


57.5 


296 


47.2 


305 


66.6 


308 


13.2 


319 


33.0 


322 


94.2 



equine chorionic gonadotropin (e 
5 CG.-feahPlf:^, ?r 1 0 0 I U/m L T*^a^;^7j< 

{i^UUm 2 3 HS^rolUtt Wistar 7 5/ > (0*^^ 

1 o^(Df^\z., mh(Dy^;v^ y i^m^M^b 2 Q^- 

^yl"— 7°A(5EE) :human chorionic gonad 
otropin (hCG, =f-^ h P t°:/, 0 3^1^^) ^10 0 I U 
/mL-C^S^:^7Klc^^?L. 1 iH#:^fc «? 2 0 I U ^=^§U^T{J:^#o 

^/V-^B (SE) : <k'g«i^#-^3 0 5 ^ 3 3 . 3nmol/mL-e 

^/U-yc (5 EC) : 0 5 ^ 1 0 . Onmol/mL-e 

±S:^iS7j<(C^J^L, 0 n m o 1 ?Sr=tlfl5-ST{cS-^„ 

^/V-T'D (5 EE) : 'fb-a-i^S-^S 2 2 ^ 3 3 . 3nmol/mLT' 

20 ^m-kMTki^mmL. im^^tcy)6. 7 nmo l ^WlfU^TtC^.^^ 
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. ^;U-:/E (5EE) : 3 2 2 1 0 . Onmol/mLT 

^m±^7k\zmmL. imi^^tzK)2. O nmo l ^*gPST^lS#» 
^;i'-yF (6EE) :Hi#^fc0 2 0 0 /i L ©^S:ft-^7K^«g|S 

TciblZ. IeIJRT§^^i:^5^3.-:/fc«a& 3 mg/mLCDED TA 

^■^tr 1 0 k I vymL<D7:fn^~>mm {hyz^n-)V. AW x 

^ 9 0 Ai L AtiT*3#, ^TcmnsLmt. ^<mmLrc(D-^. 2. 0 

10 0 0 GT'2 5 5^PBlj§;i>b, ±?f ^llIiRbTjfiim-y->:/;i/t Lfdo 

iNm^fi-m^, Eur. J. Endocrinol. 138> 59 

4-600 (1998) {zmm(Di3m^mm\zLxn^rzo rutDt,. 
mi^mw^yv(D§^'§^0mm\z^y) , mmm±^\z^\-f^§^(Dm^f}m 
%^^nrcm'^\z\t. muiiL^2 7 ^-i:^<DB^u (t-jv^) \z^oxm 
15 mLxm^m^mh. hv:fi^>mm\zj:-:)xm^mvmtsmnmmm 

:k^x<Dm^mmx^t£^^orcm'^\z\t. ^i^^mrnvtzz ry-i^© 

^jv-fB. c, DTcD^i^SMP^^^n^na 2. ee, 29. 4<ei, 
2 9. eisT'^D. ^jv-fAtnmomm^^LTc. ih^m^ 

■^3 2 2 ^2. Onmo 1 ^^l^-^E TtS, Wmhtcy y V\t 

25 5 125 45 3 ECf ^ t)> * fe¥±^JIMPI^ =fc 1 1 . 6fii, ^ A i iti^ 

m2 QCD^^kii^^. hCGhn^(Dmw^^^^^it}5b\z\t. it^m 

#^ 3 0 5 «2. 0 nmo 1 /{i#:^±, >fb^tl#-^ 3 2 2 t^6. 7n 
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to sk^'JLT. h y i^^ — )VMB.it. y-Jt^A/Jyt^ (D P C • X 

10 Jfa^^ynyT.-r □ >ii^ti, ^>^:a--r Ay 7';/-fe-r (DPC:yD^7. 

15 m2 li^^Z^m2 2<Dmmt^^. ^t^m^^S 0 SX'ltZ. Onmo 
l/j@#ii(±, -ft^t/#^ 3 2 2 T« 6 . 7 nmo 1 //fla-^^^S-^-r-S 

X n > ;g ^ Iffl T S S H #: «IB flS O lE 1^ 7i < k if # ^ n T V i § c t 
flJ^Ufeo SfehCGS#BfJClt^T^b^J^#^ 3 0 5 . KiSS-3 

20 2 2 S^NfT«yD^'XT-n>liS/0^*i£Vi;i<i:/0>e>, ;inS^##:05p 

WLT^^o, s (M^^f^ flifiis. Mi®, sfm. mm. i^mm. mmm. 
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z\ z^ z'^^zj^z^t^ti^nji^mm^. o^rz\t 

s 

R Ml (1) 7i^mm^^rz\t (2) m^-^nri^xh^^^ti )Vj^^^ )v 

^ § M n ^ ST'S^ $ tlT T J: C 1 _ 8 7 

RMi (1) 7KmM^*fc« (2) ^!bt*fcfS^t^©Ci_io7;p^;i. 
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X^iiC -NHCH (QM YQ^C (=ZM - 
(^4", QMS (1) Sm^nXViT'bctViCe.ia^Si^i^^bTKf^S 

15 (2) eil$nTV^TfcJ:Vi, 1 ^l^ib 7 ^^M^> 

(4) s^snxviTt) j:vi, 3;5:vii/i imommm^t. ^mm^ 

(5) S^^nTt/iT*) J;ii^S^7ij;T(D#^^#'tf^tft^ib7K5^S, 

f) iitf ^ nr T % c 1 _ 4 7 ;V'=^;wSTe^ $ n 

TViTt) CH2> (2) *;i/A*^'f ;i/S:fe«i;t>*t Hn^e/jl/Sj&^e) 
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m^^nxif^xh^if^NH^rcit (3) o*. 

Y«C i.eTJV^^Jl/ST-aife^nTViTt ^-CONH-, -C 

SNH-, -CH2NH-. -NHCO-, -CH2O-, -CH2S- 
- CH2 CH2-T^t)$n§S<&. 

5 z^\t7^mm^. o^rzus^^ir) T^t)$n§*<&. 
p« (1) T^mmj-. 

(2) iB^iJ#^ : 1 Tgt)$tl§75 y ^SB^J©^ 1 ~4 8#g©75 

i 

10 (3) ^ J^-J2-C(J3) (Q3) Y^CdM (Q*) Y^CiJS) 
(QS) Y^C ( J (Q6) c (=Z 1°) - 

(^■4^, J Mi (a) TK^il^^fcti (b) MJ^S b T I^^T =t 

(ii) C 5 7;W^;i'S. (iii) C ^ . , ^7 (iv) *;Va* 

15 ^■i';!/^, (v) :^7;i/3j?:^^5/;i'», (vi) (vU) 75$^ 

^fc« (viii) :t^'>D-r;ws^, 

(1) C i_67;U^;i'STail$nTl.iTfei;ViNH. (2) c 
i_6 7;i'^;PSTetl$tlTt.iTfe J:ViCH2, (3) OSfc« (4) 
s ^, 

20 J J Mi^n-€^n7j<mji^S;t«c i_37;i^+;i/«^, 

(1) B^$nTi/iT'b<i:ViC6-i2^§:^^^b7j<mS. 

(2) g^$nTViTfeJ:Vi, l;^ViU7®Oj^^M^i> ^^Jg^ 

25 ^ 5:/3i\^^v 1 4M^^mmmm&. 

(4) a^^nxviT t) j;vi, s^vibi ipo^mi^^t. ^^Jl 

f3i^ 5 1 4M^§iilS^1im^S. 
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(7) fi^^nxvixt) j:vi7^ y 
5 (8) fi^^nxviX'foiVi^Tziv'y 

(9) gtfe$nxViX*)<i;Vit: Hd:^'>;1/», 

(10) s^^nxv^xtjck 

(1 1) Bi^^nxv^xfe J:Vi;t';PAt-i';i/S. ^J^zs 
(12) g^^i^nxvixfe 1 K u 
10 ;o^c>fie-g)a^jj)^e»Mt^nsfii^is^WbxiiX'b cfcvic i_4yji'4^;usx 

J'^:Q^ J^i:Q^. J^tQ^ J ^ t Q « T^^^^jig-^f ^ ^1 t X. ^ 
^?^^bXt>J:V^ 

15 Y^~Y3«^n^*n-C0N (J _CSN(J^M-, -C(J^ 

TK^M^^fe^c i.aT;!^^;^^^^^) x^^n^s^^b. 

Z^OfiTfcmE^. O^Tt^S^^-T) xst>$n'5». 

(4) J^-J2-C(JM (Q') Y2C(J«) (Q«) Y^C (J« 
20 ) (QM C i=Z'°) - 

J ^~ J MS J ^tm^m^s 

25 Z ''^ItntsBtmMm^TKV. 

\ Y^iiQ*, tQ«;5^^^T§ ;i (hX^^^J^^bX*) ) X 

(5) J ^- J ''-C ( J 10) (Q'MY^CC^M (Q^MC 
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(6) ^ J^-J2-C (J^2) (Q12) c (=Z1«) - 

z '°itmitmMm^^v. 

(7) ^ Ji- ( J MJMtBi|WI.#^$^t-) TS^p$n§S^.T^T 

#g> ^4-54#g, ^5'-54#@, ^6~54#@. ^7-54 
#i, m8'-54#g, ^9~54#@, ^10~54#@, ^11- 
54#@, ^12~54#@, II13~54#@, ||14~54#g, 
M15~54#@, ^16-54#i, mi7~54#@. ^18~5 
4#@. Ill9~54#a. II20~54#S, II2 1~54#S, ^ 
22~54#@, ^23~54#e, ^24~54#@, ^25-54 
#@> ^26-'54#@. m27~54#g, ^28~54#g, ^2 
9-54#g, ^30~54#@. B31~54#S, ^32~54S 
@, ^33-54#i. ^34'-54#g, B35'-54#S. ^36 
~54#@. ^37~54#@, ^38~54#g, ^39-54#g 
. ^40-'54#S, ^41~54#@. ^42~54#g, ^43- 



wo 2004/063221 PCT/JP2003/016978 

264 

54#g, ||44~54#g, ll45~54#S. ^46~54#a. 
^47~54#S. ^48~54#@*fc«^49-'54#ao[)7ay 

2. (i) D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 (-ft 
5 ^t)##141) , 

( i i ) D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me) -Trp-NHz ( ^ 
#^174) , 

( iii ) 3-(3-lDdolyl)propionyl-A5n-Ser-Phe-AzaGly-Leu-Arg(Me)- 
Phe-NHj (^b^t/#-^260) , 

10 (iv) 3-PhenyIpropionyl-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NHx ( 

( V ) 2- (indol-3-yl) ethylcarbamoyl-Asn-Ser-Phe-AzaGly-Leu- 
Arg (Me) -Phe-NHz Uil^mmmn) . 

(vi) D-Tyr-Asn-Pya(4)-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 ( 
15 '(b^ti#^286) , 

(vii) D-Tyr-Asn-Trp-Asn-Ser-Phe^ (CSNH) Gly-Leu-Arg (Me) -Phe-NH^ 

(viii) Tyr ^ (CHjNH) Asn-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me) - 
Phe-NH2 ({b^tl#^300) , 

20 ( ix) D-Tyr-D-Asn-Pya(4)-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 
( X ) D-Tyr-D-Pya (4) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) -Phe-NHj ( it 

(xi) D-Tyr-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe (4F)-NH2 ( 

25 it^^mn^w . 

(xii) D-Tyr-Asn-Irp-Asn-Ser-Phe^ (NHCO) Gly-Leu-Arg (Me) -Phe-NHj 
({fc^i^S-#319) , 

( xiii ) 3-Pyridylpropionyl-Asii-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe- 

NH, «b^i^#-^322) , 
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( xiv ) 4-ImidazoleacetyI-Asn-Ser-Phe-AzaGly-Leu-Arg(Me) -Phe-NHj 
(^b^tl##323) , 

(xv) D-Tyr-D-Pya (4)-Asii-Ser-Phe-AzaGly-Leu-Arg(Me)-Trp-NHj iit 
^tl#-t385) , ^rz\t 

5 (xvi) D-Tyr-D-Pya(4)-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Trp-NH2 (.it 

3. m:^mimm(D;^^:K9->mmi^ (i) *fc«-e©m®:/p H^«y 
10 4. mi^mitmo^^^x^ymmi^ en i^rzi,t^(D^$>^\,^\t^(D 

10. m^m. m^^m. mm. m<^mm 

20 is^. 

13. mwm^i^rc\ti&mm'c$>^mi^m4mm<Dmmo 

m:^m4mm<Dmm. 

m4mm(Dumo 

16. pi?L»jtiic^bT. mMmiBMo^^ y^^ymmi^ (i) 
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1 7 . ^%W}m\znvx. m^m i mwi.(D;^^ x^'ymmw en ^rz 

18. m%W}mizM\yx. m-^Mimm(D:^^7.^>mm^ en ^rc 

1 9. m%Wim\zn\^x. m^mi^m.<^:^^7.'fymmw (i) ^tc 
2 0. pi?LWjtiii*rbT, m^mimmo^^i^ 7.^>mmw en ^/t 

«^©^$>§Vi«^®:/n K y v i5^®W^aSrlS#-r § tSr#m^f 
15 2 1. nifLiiititc^uT. w^jg 1 umoi :^ ^ T.'^-ymm^ ( I ) 
^m^m. m'^nm. mx^}^. mm. aaiec^^w^^. iff^i^m^. 

2 2. Diaifti^Jc^rUT. ftJjtJS 1 BBm©/i$^:^5^>0IS#: (I) ^i^c 

2 3. (taiitiJi^bT, mikmiumo:^^ T.'S'y^mw (d 

25 

2 4. a^^mmizMbx. m^mivs.m<D;A^:^^>mmi^ (i) 
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§ fli M SS[ >Jn ; 1/ ^ > ji ^ * -fi 3^ ; P ^ > 53- OS 5i ;^ . 

2 6 . Pi?LifttltC^^ bT> it^]® 1 fB|gOp<iS'7.^>li##: ( I ) ^fc 

2 7. ^fe^«]^J^JSfc«JSlim«I©J^J^m3iT^fcfe©li*® 1 IBic 

2 8. • ?&^^J<&m)i-r§fc«60tt^3S 1 um<r>:^^7sj-ym 
15 n H ^ ^(D^mo 

20 ® 1 iS«c©^;$';^5^>|g#^ (I) ^;/S:tt-e©ilfe§V^l^C!):/D 

3 3. i&mmm^mm^^m-r^rzit>(Dm-^mimm<D^^7.^>mm 

3 4. JjN;V^:>'fi!c#tt^, ^mm. ^^I^Ji^*feJa^^l!?ffl©^B& • 

25 ?&^^J ^M5Sr§;t<*© if ^Jg 1 13^0 p(i57X^ (I) ^fcit 

3 6. 'l4)il$0i[Jj^;l/^>:J3-?^^{Sji^J^fc^H43i^;i/^>:e-?!5{Sji^iJ^M3g 
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rzsb(Dm^mitm<D:A^x^>mmi^ (i) ^rc^t^(om$>^^^it^ 

15 (I) ^fz\t^(DM$>^^^\t^<D':/u\iyy^T^^m^m3 8-^4 0 
4 4. iit?Lffiltlfc?c^bT> ?^^7.^>^mW7u'=-7.h(D^mm^^^ 

r^::t^^mtt^mm. ^mitm. 2mm^m> is^jtmrn. mmr 
4 5. m^}vt}n*>j^miS:mM^mM'r^rzif><D:A^7.^>^^i^7=t 
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4 7. mm. MiHitm. 2mmmm. ustmrn. mstm. mmmnmm 
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Z^ Z*3S^tXzMlH, OX«S$r, R ' \t (1) H, (2) ;^3;i/A*^ 
10 TS^^tlTViTt) J;ViC l.8 7;^=^;l/S^^ RMl (1) HXJi (2 

J:V^C i_4 7;l/^;VS^^ Xt^-NHCH (QM YQ^C (=ZM - 

TV^T*) J; ViC i_47;i/^;PS^, QMiCH2> NHX«0§. Y 
-CONH-, -CSNH-, -CH2NH-, -NHCO-. -CH 
25 2O-, - CHaS-XliCHgCHg-^. ZMiH. OX«S^> P 

^t (1) H, (2) mmm^ : iT^t3^n§7s/m@B^ij©^i~4 
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vTcr^ ymnm. o) j^-j^-ccjm (qm y^c(j^) (q 

") Y^Cd^) (Q5) Y^C (J«) (QM C (=2^0) - { J ' it 
(a) HXJ^ (b) m^TgglSnTl.iT'bctVi. (i) €,.,^7^^ 

5 (ii) c 5 7;i/^;i'S, (iii) *;i/A*^-r;PS> (iv) Ci 

_ J 57;u=^;i':^;i/A*^-r Ji/S, (v) c i_i 57;!/* y -r ;i'*;i/A*^:'f ;u 
(vi) 7$ y ;^/;i/A't'f ;i/S> (vu) c ,_i 57;i'^;i/7$ y 

A^^;i/S, (viii) :i-^>'tJ)lts:=.)Vm. (ix) C 1 _ 1 5 7;i/n S/ 
;t;;U3i^n;i/S. (x) 7.)V^=.JVms (xi) 7$>^yS. (xii) Cj.i 
10 5 7;U+;l/7 5 i^y (xiii) C 57'>;l'75 v'y (xiv) c 
, ^7 )V^)V7.JV-^=.)V^X\t (xv) :^^1fU;US?:, JMtNH, 
CH2. OXttS^, J 3~ J MiHXtiC i_3 7^^;i/S^, Q'~Q 

15 uTo^^m^mmmm. 75 ys. i^7ni^ya. tHn^^s/jus, 

M«n-5eM«^WbTViTfe ctl^iC i_4 7;i/^;i/SX«H^^L. J 
3<^:Q^ J^,!:Q*. J ^ tQ\ J « t Q « 5 i afeSVi 

20 fl^^UTfeckVi, Y^~YMt-CON (J _^ _CSN(Ji3)-. 
-C{Ji'')N(Ji3)-XtSN(Ji3)co- (J 1 3:51 J 1 MJHXl^ 

c a_37;i/^;i/S) T*$n^s<£^u. z^niH, ox\ts) 

b$n§»> (4) Ji-J2-C(JM (Q") Y2C(J8) (Q«) Y 

(j3) (Q«) c (=2^°) - {J ^RUJ "^itmrntmrnm. j 
tmMm. z'''itmimtmMm> j'tQ\ j'lq^. j'tQ'f)^ 

d iTIi&J^^UTfe J;Vi) T^b^n^S. (5) J1-J2-C ( 
jio) (Qio) Y^c (J^M (Q^M C (=2^°) - (J^SLt/J 
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[SEQUENCE LISTING] 

<110> Takeda Chemical Industries, Ltd. 

<120> Metastin Derivatives And Its Use 

<130> P03-0131PCT 

<150> JP 2002-377179 
<151> 2002-12-26 

<160> 22 

<210> 1 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Gly Thr Ser Leu Ser Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin 

15 10 15 

Pro Gly Leu Ser Ala Pro His Ser Arg Gin He Pro Ala Pro Gin Gly 

20 25 30 

Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn 

35 40 45 

Ser Phe Gly Leu Arg Phe 
50 

<210> 2 

<211> 162 

<212> DNA 

<213> Homo sapiens 

<400> 2 

ggtacttctc tgtctccgcc gccggaatct tctggttctc gtcagcagcc gggtctgtct 60 

gctccgcact ctcgtcagat cccggctccg cagggtgctg ttctggttca gcgtgaaaaa 120 

gacctgccga actacaactg gaactctttc ggtctgcgtt tc 162 
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<210> 3 

<211> 152 

<212> PRT 

<213> Mus musculus 

<400> 3 

Met Tyr Leu Arg Phe Gly Val Asp Val Cys Ser Leu Ser Pro Trp Lys 

5 10 15 

Glu Thr Val Asp Leu Pro Leu Pro Pro Arg Met He Ser Met Ala Ser 

20 25 30 

Trp Gin Leu Leu Leu Leu Leu Cys Val Ala Thr Tyr Gly Glu Pro Leu 

35 40 45 

Ala Lys Val Ala Pro Gly Ser Thr Gly Gin Gin Ser Gly Pro Gin Glu 

50 55 60 

Leu Val Asn Ala Trp Glu Lys Glu Ser Arg Tyr Ala Glu Ser Lys Pro 
65 70 75 80 

Gly Ser Ala Gly Leu Arg Ala Arg Arg Ser Ser Pro Cys Pro Pro Val 

85 90 95 

Glu Gly Pro Ala Gly Arg Gin Arg Pro Leu Cys Ala Ser Arg Ser Arg 

100 105 110 

Leu He Pro Ala Pro Arg Gly Ala Val Leu Val Gin Arg Glu Lys Asp 

115 120 125 

Leu Ser Thr Tyr Asn Trp Asn Ser Phe Gly Leu Arg Tyr Gly Arg Arg 

130 135 140 

Gin Ala Ala Arg Ala Ala Arg Gly 
145 150 

<210> 4 

<211> 456 

<212> DNA 

<213> Mus musculus 

<400> 4 

atgtatctga gatttggcgt tgatgtctgc agcctgagtc cctggaagga gactgtagac 60 

ctgccccttc ctcccagaat gatctcaatg gcttcttggc agctgctgct tctcctctgt 120 

gtcgccacct atggggagcc gctggcaaaa gtgaagcctg gatccacagg ccagcagtcc 180 

ggaccccagg aactcgttaa tgcctgggaa aaggaatcgc ggtatgcaga gagcaagcct 240 

gggtctgcag ggctgcgcgc tcgtaggtcg tcgccatgcc cgccggttga gggccccgcg 300 
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gggcgccagc ggcccctgtg tgcctcccgc agtcgcctga tccctgcgcc ccgcggagcg 360 
gtgctggtgc agcgggagaa ggacctgtcc acctacaact ggaactcctt cggcctgcgc 420 
tacggcagga ggcaggcggc gcgggcagca cggggc 456 

<210> 5 
<211> 156 
<212> PRT 

<213> lius musculus 
<400> 5 

Met Tyr Leu Arg 

Glu Thr Val Asp 
20 

Trp Gin Leu Leu 
35 

Ala Lys Val Ala 
50 

Gly Pro Gin Glu 

65 

Glu Ser Lys Pro 

Cys Pro Pro Val 
100 

Ser Arg Ser Arg 
115 

Arg Glu Lys Asp 
130 

Tyr Gly Arg Arg 
145 

<210> 6 
<211> 468 
<212> DNA 
<213> Mus musculus 

<400> 6 

atgtatctga gatttggcgt tgatgtctgc agcctgagtc cctggaagga gactgtagac 60 



Phe Gly Val Asp Val Cys Ser Leu Ser Pro Trp Lys 

5 10 15 

Leu Pro Leu Pro Pro Arg Met He Ser Met Ala Ser 

25 30 
Leu Leu Leu Cys Val Ala Thr Tyr Gly Glu Pro Leu 

40 45 
Pro Leu Val Lys Pro Gly Ser Thr Gly Gin Gin Ser 

55 60 
Leu Val Asn Ala Trp Glu Lys Glu Ser Arg Tyr Ala 
70 75 80 

Gly Ser Ala Gly Leu Arg Ala Arg Arg Ser Ser Pro 

85 90 95 

Glu Gly Pro Ala Gly Arg Gin Arg Pro Leu Cys Ala 

105 110 
Leu He Pro Ala Pro Arg Gly Ala Val Leu Val Gin 

120 125 
Leu Ser Thr Tyr Asn Trp Asn Ser Phe Gly Leu Arg 

135 140 
Gin Ala Ala Arg Ala Ala Arg Gly 
150 155 
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ctgccccttc ctcccagaat gatctcaatg gcttcttggc agctgctgct tctcctctgt 120 

gtcgccacct atggggagcc gctggcaaaa gtggcacctt tggtgaagcc tggatccaca 180 

ggccagcagt ccggacccca ggaactcgtt aatgcctggg aaaaggaatc gcggtatgca 240 

gagagcaagc ctgggtctgc agggctgcgc gctcgtaggt cgtcgccatg cccgccggtt 300 

gagggccccg cggggcgcca gcggcccctg tgtgcctccc gcagtcgcct gatccctgcg 360 

ccccgcggag cggtgctggt gcagcgggag aaggacctgt ccacctacaa ctggaactcc 420 

ttcggcctgc gctacggcag gaggcaggcg gcgcgggcag cacggggc 468 

<210> 7 
<211> 130 
<212> PRT 
<213> Rattus sp. 

<400> 7 

Met Thr Ser Leu Ala Ser Trp Gin Leu Leu Leu Leu Leu Cys Val Ala 

5 10 15 

Ser Phe Gly Glu Pro Leu Ala Lys Met Ala Pro Val Val Asn Pro Glu 

20 25 30 

Pro Thr Gly Gin Gin Ser Gly Pro Gin Glu Leu Val Asn Ala Trp Gin 

35 40 45 

Lys Gly Pro Arg Tyr Ala Glu Ser Lys Pro Gly Ala Ala Gly Leu Arg 

50 55 60 

Ala Arg Arg Thr Ser Pro Cys Pro Pro Val Glu Asn Pro Thr Gly His 
65 70 75 80 

Gin Arg Pro Pro Cys Ala Thr Arg Ser Arg Leu lie Pro Ala Pro Arg 

85 90 95 

Gly Ser Val Leu Val Gin Arg Glu Lys Asp Met Ser Ala Tyr Asn Trp 

100 105 110 

Asn Ser Phe Gly Leu Arg Tyr Gly Arg Arg Gin Val Ala Arg Ala Ala 
115 120 125 

Arg Gly 
130 

<210> 8 
<211> 390 
<212> DNA 
<213> Rattus sp. 
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mBo*' ^ www l/g 




ccactggcaa 


aaatggcacc 


tgtggtgaac 


caggaactcg 


ttaatgcctg 


gcaaaagggc 


gcaggactgc 


gcgctcgccg 


aacatcgcca 


cagcggcccc 


cgtgtgccac 


ccgcagtcgc 


gtgcagcgcg 


agaaggacat 


gtcagcctac 


aggaggcagg 


tggcgcgggc 


ggcacggggc 
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cttctcctct gtgtggcctc ttttggggag 60 
cctgaaccca caggccaaca gtccggaccc 120 
ccgcggtatg cagagagcaa gcctggggct 180 
tgcccgccgg tggagaaccc cacggggcac 240 
ctgatccctg cgccccgcgg atcggtgctg 300 
aactggaact cctttggcct gcgctacggc 360 

390 



<210> 9 
<211> 398 
<212> PRT 

<213> Homo sapiens 



<400> 9 

Met His Thr Val Ala Thr Ser Gly Pro Asn Ala Ser Trp Gly Ala Pro 

5 10 15 

Ala Asn Ala Ser Gly Cys Pro Gly Cys Gly Ala Asn Ala Ser Asp Gly 

20 25 30 

Pro Val Pro Ser Pro Arg Ala Val Asp Ala Trp Leu Val Pro Leu Phe 

35 40 45 

Phe Ala Ala Leu Met Leu Leu Gly Leu Val Gly Asn Ser Leu Val He 

50 55 60 

Tyr Val lie Cys Arg His Lys Pro Met Arg Thr Val Thr Asn Phe Tyr 
65 70 75 80 

He Ala Asn Leu Ala Ala Thr Asp Val Thr Phe Leu Leu Cys Cys Val 

85 90 95 

Pro Phe Thr Ala Leu Leu Tyr Pro Leu Pro Gly Trp Val Leu Gly Asp 

100 105 110 

Phe Met Cys Lys Phe Val Asn Tyr He Gin Gin Val Ser Val Gin Ala 

115 120 125 

Thr Cys Ala Thr Leu Thr Ala Met Ser Val Asp Arg Trp Tyr Val Thr 

130 135 140 

Val Phe Pro Leu Arg Ala Leu His Arg Arg Thr Pro Arg Leu Ala Leu 
145 150 155 160 

Ala Val Ser Leu Ser He Trp Val Gly Ser Ala Ala Val Ser Ala Pro 

165 170 175 

Val Leu Ala Leu His Arg Leu Ser Pro Gly Pro Arg Ala Tyr Cys Ser 
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180 185 190 

Glu Ala Phe Pro Ser Arg Ala Leu Glu Arg Ala Phe Ala Leu Tyr Asn 

195 200 205 

Leu Leu Ala Leu Tyr Leu Leu Pro Leu Leu Ala Thr Cys Ala Cys Tyr 

210 215 220 

Ala Ala Met Leu Arg His Leu Gly Arg Val Ala Val Arg Pro Ala Pro 
225 230 235 240 

Ala Asp Ser Ala Leu Gin Gly Gin Val Leu Ala Glu Arg Ala Gly Ala 

245 250 255 

Val Arg Ala Lys Val Ser Arg Leu Val Ala Ala Val Val Leu Leu Phe 

260 265 270 

Ala Ala Cys Trp Gly Pro He Gin Leu Phe Leu Val Leu Gin Ala Leu 

275 280 285 

Gly Pro Ala Gly Ser Trp His Pro Arg Ser Tyr Ala Ala Tyr Ala Leu 

290 295 300 

Lys Thr Trp Ala His Cys Met Ser Tyr Ser Asn Ser Ala Leu Asn Pro 
305 310 315 320 

Leu Leu Tyr Ala Phe Leu Gly Ser His Phe Arg Gin Ala Phe Arg Arg 

325 330 335 

Val Cys Pro Cys Ala Pro Arg Arg Pro Arg Arg Pro Arg Arg Pro Gly 

340 345 350 

Pro Ser Asp Pro Ala Ala Pro His Ala Glu Leu His Arg Leu Gly Ser 

355 360 365 

His Pro Ala Pro Ala Arg Ala Gin Lys Pro Gly Ser Ser Gly Leu Ala 

370 375 380 

Ala Arg Gly Leu Cys Val Leu Gly Glu Asp Asn Ala Pro Leu 
385 390 395 



<210> 10 
<211> 1194 
<212> DNA 

<213> Homo sapiens 



<400> 10 

atgcacaccg tggctacgtc cggacccaac 
ggctgcccgg gctgtggcgc caacgcctcg 
gacgcctggc tcgtgccgct cttcttcgcg 
tcgctggtca tctacgtcat ctgccgccac 



gcgtcctggg gggcaccggc caacgcctcc 60 

gacggcccag tcccttcgcc gcgggccgtg 120 

gcgctgatgc tgctgggcct ggtggggaac 180 

aagccgatgc ggaccgtgac caacttctac 240 
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atcgccaacc tggcggccac ggacgtgacc ttcctcctgt gctgcgtccc cttcacggcc 300 

ctgctgtacc cgctgcccgg ctgggtgctg ggcgacttca tgtgcaagtt cgtcaactac 360 

atccagcagg tctcggtgca ggccacgtgt gccactctga ccgccatgag tgtggaccgc 420 

tggtacgtga cggtgttccc gttgcgcgcc ctgcaccgcc gcacgccccg cctggcgctg 480 

gctgtcagcc tcagcatctg ggtaggctct gcggcggtgt ctgcgccggt gctcgccctg 540 

caccgcctgt cacccgggcc gcgcgcctac tgcagtgagg ccttccccag ccgcgccctg 600 

gagcgcgcct tcgcactgta caacctgctg gcgctgtacc tgctgccgct gctcgccacc 660 

tgcgcctgct atgcggccat gctgcgccac ctgggccggg tcgccgtgcg ccccgcgccc 720 

gccgatagcg ccctgcaggg gcaggtgctg gcagagcgcg caggcgccgt gcgggccaag 780 

gtctcgcggc tggtggcggc cgtggtcctg ctcttcgccg cctgctgggg ccccatccag 840 

ctgttcctgg tgctgcaggc gctgggcccc gcgggctcct ggcacccacg cagctacgcc 900 

gcctacgcgc ttaagacctg ggctcactgc atgtcctaca gcaactccgc gctgaacccg 960 

ctgctctacg ccttcctggg ctcgcacttc cgacaggcct tccgccgcgt ctgcccctgc 1020 

gcgccgcgcc gcccccgccg cccccgccgg cccggaccct cggaccccgc agccccacac 1080 

gcggagctgc accgcctggg gtcccacccg gcccccgcca gggcgcagaa gccagggagc 1140 

agtgggctgg ccgcgcgcgg gctgtgcgtc ctgggggagg acaacgcccc tctc 1194 

<210> 11 
<211> 396 
<212> PRT 
<213> Rattus sp. 

<400> 11 

Met Ala Ala Glu Ala Thr Leu Gly Pro Asn Val Ser Trp Trp Ala Pro 

5 10 15 

Ser Asn Ala Ser Gly Cys Pro Gly Cys Gly Val Asn Ala Ser Asp Gly 

20 25 30 

Pro Gly Ser Ala Pro Arg Pro Leu Asp Ala Trp Leu Val Pro Leu Phe 

35 40 45 

Phe Ala Ala Leu Met Leu Leu Gly Leu Val Gly Asn Ser Leu Val lie 

50 55 60 

Phe Val He Cys Arg His Lys His Met Gin Thr Val Thr Asn Phe Tyr 
65 70 75 80 

lie Ala Asn Leu Ala Ala Thr Asp Val Thr Phe Leu Leu Cys Cys Val 

85 90 95 

Pro Phe Thr Ala Leu Leu Tyr Pro Leu Pro Thr Trp Val Leu Gly Asp 

100 105 110 

Phe Met Cys Lys Phe Val Asn Tyr He Gin Gin Val Ser Val Gin Ala 
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115 120 125 

Thr Cys Ala Thr Leu Thr Ala Met Ser Val Asp Arg Trp Tyr Val Thr 

130 135 140 

Val Phe Pro Leu Arg Ala Leu His Arg Arg Thr Pro Arg Leu Ala Leu 
145 150 155 160 

Thr Val Ser Leu Ser He Trp Val Gly Ser Ala Ala Val Ser Ala Pro 

165 170 175 

Val Leu Ala Leu His Arg Leu Ser Pro Gly Pro His Thr Tyr Cys Ser 

180 185 190 

Glu Ala Phe Pro Ser Arg Ala Leu Glu Arg Ala Phe Ala Leu Tyr Asn 

195 200 205 

Leu Leu Ala Leu Tyr Leu Leu Pro Leu Leu Ala Thr Cys Ala Cys Tyr 

210 215 220 

Gly Ala Met Leu Arg His Leu Gly Arg Ala Ala Val Arg Pro Ala Pro 
225 230 235 240 

Thr Asp Gly Ala Leu Gin Gly Gin Leu Leu Ala Gin Arg Ala Gly Ala 

245 250 255 

Val Arg Thr Lys Val Ser Arg Leu Val Ala Ala Val Val Leu Leu Phe 

260 265 270 

Ala Ala Cys Trp Gly Pro He Gin Leu Phe Leu Val Leu Gin Ala Leu 

275 280 285 

Gly Pro Ser Gly Ala Trp His Pro Arg Ser Tyr Ala Ala Tyr Ala Leu 

290 295 300 

Lys He Trp Ala His Cys Met Ser Tyr Ser Asn Ser Ala Leu Asn Pro 
305 310 315 320 

Leu Leu Tyr Ala Phe Leu Gly Ser His Phe Arg Gin Ala Phe Cys Arg 

325 330 335 

Val Cys Pro Cys Gly Pro Gin Arg Gin Arg Arg Pro His Ala Ser Ala 

340 345 350 

His Ser Asp Arg Ala Ala Pro His Ser Val Pro His Ser Arg Ala Ala 

355 360 365 

His Pro Val Arg Val Arg Thr Pro Glu Pro Gly Asn Pro Val Val Arg 

370 375 380 

Ser Pro Ser Val Gin Asp Glu His Thr Ala Pro Leu 
385 390 395 



<210> 12 
<211> 1188 
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<212> DNA 
<213> Rattus sp. 

<400> 12 

atggccgcag aggcgacgtt gggtccgaac gtgagctggt gggctccgtc caacgcttcg 60 

ggatgcccgg gctgcggtgt caatgcctcg gatggcccag gctccgcgcc aaggcccctg 120 

gatgcctggc tggtgcccct gtttttcgct gccctaatgt tgctggggct agtcgggaac 180 

tcactggtca tcttcgttat ctgccgccac aagcacatgc agaccgtcac caatttctac 240 

atcgctaacc tggcggccac agatgtcact ttccttctgt gctgcgtacc cttcaccgcg 300 

ctcctctatc cgctgcccac ctgggtgctg ggagacttca tgtgcaaatt cgtcaactac 360 

atccagcagg tctcggtgca agccacatgt gccactttga cagccatgag tgtggaccgc 420 

tggtacgtga ctgtgttccc gctgcgtgca cttcaccgcc gcactccgcg cctggccctg 480 

actgtcagcc ttagcatctg ggtgggttcc gcagctgttt ccgccccggt gctggctctg 540 

caccgcctgt cgcccgggcc tcacacctac tgcagtgagg cgtttcccag ccgtgccctg 600 

gagcgcgctt tcgcgctcta caacctgctg gccctatacc tgctgccgct gctcgccacc 660 

tgcgcctgct acggtgccat gctgcgccac ctgggccgcg ccgctgtacg ccccgcaccc 720 

actgatggcg ccctgcaggg gcagctgcta gcacagcgcg ctggagcagt gcgcaccaag 780 

gtctcccggc tggtggccgc tgtcgtcctg ctcttcgccg cctgctgggg cccgatccag 840 

ctgttcctgg tgcttcaagc cctgggcccc tcgggggcct ggcaccctcg aagctatgcc 900 

gcctacgcgc tcaagatctg ggctcactgc atgtcctaca gcaattctgc gctcaacccg 960 

ctgctctatg ccttcctggg ttcccacttc agacaggcct tctgccgcgt gtgcccctgc 1020 

ggcccgcaac gccagcgtcg gccccacgcg tcagcgcact cggaccgagc cgcaccccat 1080 

agtgtgccgc acagccgggc tgcgcaccct gtccgggtca ggacccccga gcctgggaac 1140 

cctgtggtgc gctcgccctc tgttcaggat gaacacactg ccccactc 1188 

<210> 13 
<211> 396 
<212> PRT 

<213> Mus musculus 
<400> 13 

Met Ala Thr Glu Ala Thr Leu Ala Pro Asn Val Thr Trp Trp Ala Pro 

15 10 15 

Ser Asn Ala Ser Gly Cys Pro Gly Cys Gly Val Asn Ala Ser Asp Asp 

20 25 30 

Pro Gly Ser Ala Pro Arg Pro Leu Asp Ala Trp Leu Val Pro Leu Phe 

35 40 45 

Phe Ala Thr Leu Met Leu Leu Gly Leu Val Gly Asn Ser Leu Val He 
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50 55 '60 

Tyr Val He Cys Arg His Lys His Met Gin Thr Val Thr Asn Phe Tyr 
65 70 75 80 

He Ala Asn Leu Ala Ala Thr Asp Val Thr Phe Leu Leu Cys Cys Val 

85 90 95 

Pro Phe Thr Ala Leu Leu Tyr Pro Leu Pro Ala Trp Val Leu Gly Asp 

100 105 110 

Phe Met Cys Lys Phe Val Asn Tyr He Gin Gin Val Ser Val Gin Ala 

115 120 125 

Thr Cys Ala Thr Leu Thr Ala Met Ser Val Asp Arg Trp Tyr Val Thr 

130 135 140 

Val Phe Pro Leu Arg Ala Leu His Arg Arg Thr Pro Arg Leu Ala Leu 
145 150 155 160 

Ala Val Ser Leu Ser He Trp Val Gly Ser Ala Ala Val Ser Ala Pro 

165 170 175 

Val Leu Ala Leu His Arg Leu Ser Pro Gly Pro Arg Thr Tyr Cys Ser 

180 185 190 

Glu Ala Phe Pro Ser Arg Ala Leu Glu Arg Ala Phe Ala Leu Tyr Asn 

195 200 205 

Leu Leu Ala Leu Tyr Leu Leu Pro Leu Leu Ala Thr Cys Ala Cys Tyr 

210 215 220 

Gly Ala Met Leu Arg His Leu Gly Arg Ala Ala Val Arg Pro Ala Pro 
225 230 235 240 

Thr Asp Gly Ala Leu Gin Gly Gin Leu Leu Ala Gin Arg Ala Gly Ala 

245 250 255 

Val Arg Thr Lys Val Ser Arg Leu Val Ala Ala Val Val Leu Leu Phe 

260 265 270 

Ala Ala Cys Trp Gly Pro He Gin Leu Phe Leu Val Leu Gin Ala Leu 

275 280 285 

Gly Pro Ser Gly Ala Trp His Pro Arg Ser Tyr Ala Ala Tyr Ala Val 

290 295 300 

Lys He Trp Ala His Cys Met Ser Tyr Ser Asn Ser Ala Leu Asn Pro 
305 310 315 320 

Leu Leu Tyr Ala Phe Leu Gly Ser His Phe Arg Gin Ala Phe Cys Arg 

325 330 335 

Val Cys Pro Cys Cys Arg Gin Arg Gin Arg Arg Pro His Thr Ser Ala 

340 345 350 

His Ser Asp Arg Ala Ala Thr His Thr Val Pro His Ser Arg Ala Ala 
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355 360 365 

His Pro Val Arg He Arg Ser Pro Glu Pro Gly Asn Pro Val Val Arg 

370 375 380 

Ser Pro Cys Ala Gin Ser Glu Arg Thr Ala Ser Leu 
385 390 395 

<210> 14 
<211> 1188 
<212> DNA 

<213> Mus musculus 
<400> 14 

atggccaccg aggcgacatt ggctcccaat gtgacctggt gggctccgtc caacgcttca 60 

ggatgcccag gctgcggtgt caacgcctcg gatgacccag gctctgcgcc aaggcccctg 120 

gatgcctggc tggttcccct gtttttcgct acactcatgt tgcttgggct ggtcggaaac 180 

tcattggtca tctacgttat ctgccgccac aagcacatgc agacagttac caacttctac 240 

atcgctaacc tggctgccac agacgtcact ttcctactgt gctgcgtgcc cttcaccgca 300 

ctcctctacc cgctgcccgc ctgggtgctg ggagacttca tgtgcaaatt cgtcaactac 360 

atccagcagg tctcggtgca agccacatgt gccactctga cggccatgag tgtggaccgc 420 

tggtatgtga ctgtgttccc gctgcgtgca cttcaccgcc gcactccgcg cctggccctg 480 

gctgtcagcc tcagcatctg ggtggggtca gcagctgtgt ccgccccggt gctggccctg 540 

caccgcctgt cgccagggcc tcgcacctac tgcagcgagg cgtttcccag ccgcgccctg 600 

gagcgcgcct tcgcgctcta caacctgctg gctctatatc tgctgccgct gctcgccacc 660 

tgcgcctgct acggcgccat gctgcgccac ctgggccgtg cggctgtacg ccccgcaccc 720 

actgacggcg ccctgcaggg acagctgcta gcacagcgcg ccggagcagt gcgcaccaag 780 

gtctcccggc tggtggccgc tgtcgtcctg ctcttcgccg cctgctgggg cccgatccag 840 

ctgttcctgg tgcttcaagc cctgggcccc tcgggggcct ggcaccctcg aagctatgcc 900 

gcctacgcgg tcaagatctg ggctcactgc atgtcctaca gcaactcggc gctcaatccg 960 

ctgctctatg ccttcctggg ttcacacttc agacaggcct tctgccgcgt gtgcccctgc 1020 

tgccggcaac gccagcgccg gccccacacg tcagcgcact cggaccgagc tgcaactcac 1080 

actgtgccgc acagccgtgc tgcgcaccct gtgcggatca ggagcccgga gcctgggaac 1140 

cctgtggtgc gctcgccctg cgctcagagt gaacgcactg cctcactc 1188 

<210> 15 
<211> 15 
<2I2> PRT 
<213> Artificial 
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<220> 

<223> the C-terniinus of the polypeptide is amide (-C0NH2) form 
<400> 15 

Lys Asp Leu Pro Asn Tyr Asn Trp Asn Ser Phe Gly Leu Arg Phe 
1 5 10 15 

<210> 16 
<211> 10 

<212> PRT 

<213> Artificial 

<220> 

<223> the C-terminus of the polypeptide is amide (-C0NH2) form 
<400> 16 

Tyr Asn Trp Asn Ser Phe Gly Leu Arg Phe 
1 5 10 

<210> 17 

<211> 9 

<212> PRT 

<213> Artificial 

<220> 

<223> the C-terminus of the polypeptide is amide (-C0NH2) form 
<400> 17 

Asn Trp Asn Ser Phe Gly Leu Arg Phe 
1 5 9 

<210> 18 

<211> 8 

<212> PRT 

<213> Artificial 

<220> 

<223> the C-terminus of the polypeptide is amide (-C0NH2) form 
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<400> 18 

Trp Asn Ser Phe Gly Leu Arg Phe 
1 5 8 

<210> 19 

<211> 45 

<212> DNA 

<213> Homo sapiens 

<400> 19 

aaggacctgc cgaactacaa ctggaactcc ttcggcctgc gcttc 45 

<210> 20 
<211> 30 
. <212> DNA 
<213> Homo sapiens 

<400> 20 

tacaactgga actccttcgg cctgcgcttc 30 

<210> 21 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 21 

aactggaact ccttcggcct gcgcttc 27 

<210> 22 

<211> 24 

<212> DNA 

<213> Homo sapiens 



<400> 22 

tggaactcct tcggcctgcg cttc 



24 
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As only some of the required additional search fees were timely paid by the applicant, this mtemational search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



^' CHI No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 2 . 



Remark on Protest jj^g additional search fees were accompajiied by the applicant's protest 

No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP03/16978 



Continuation of Box No. 11-2, of continuation of first sheet (2) 

knowledge at the filing date of this application is taken into account/ 
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search can be carried out on the invention claimed in claim 1 . This applies 
to claims 3-15 and 27-37 quoting claim 1. 
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a metastin receptor agonist. 

However, as a result of search, it has become apparent that this metastin 
receptor agonist is disclosed in Ringel, Matthew D., et. al., Metastin 
Receptor is Overexpressed in Rapillary Thyroid Cancer and Activates MAP 
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of prior art, and hence this common matter is not special technical feature 
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Therefore, there is no matter common to independent claims 38-41 and 
45-47. 

Further, as in the independent claims 2, 38-41 and 45-47, there exists 
no other common matter considered as special technical feature within 
the meaning of PCT Rule 13.2, second sentence, any technical relationship 
within the meaning of PCT* Rule 13 cannot be found between the different 
inventions . 

In summing up, it is apparent that the independent claims 2, 38-41 
and 45-47 do not satisfy the requirement of unity of invention. 
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(57) ABSTRACT 

The present invention provides a metastin derivative in 
which the amino acids comprising metastin were modified 
by allemalivc chemical substiluenls resulting in metastin 
derivitives, having excellent blood stability and exhibiting 
cancer metastasis inhibiting action or cancer growth inhib- 
iting action. 
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METASTLN DERIVATIVES AND USE THEREOF 

TECHNICAL HELD 
[0001] The present invention relates to metastio deriva- 
tives and use thereof. 

BACKGROUND ART 
[0002] Human-derived metastin (also termed KiSS-1 pep- 
tide) (WO 00/24890) and mouse or rat-derived metastin 
(WO 01/75104 2) are known. Also, sustained released 
preparations containing metastin are known ((WO 
02/85399). 

[0003] Reponedlyj metastin has an effect of suppressing 
cancer metastasis and is therefore effective for preventing/ 
treating cancers (for example, lung cancer, gastric cancer, 
liver cancer, pancreatic cancer, colorectal cancer, rectal 
cancer, c*o Ionic cancer, prostate cancer, ovarian cancer, cer- 
vical cancer, breast cancer, renal cancer, bladder cancer, 
brain rumor, etc); metastin also has an effect of regulating 
a function of the pancreas and is effective for preventing/ 
treating pancreatic diseases (e.g., acute or chronic pancre- 
atitis, pancreatic cancer, etc.); and metastin further has an 
effect of regulating a function of the placenta and is effective 
for preventing/treating choriocarcinoma, hydatid moles, 
invasive moles, miscarriage, fetal hypoplasia, sugar dysbo- 
lism, lipid dysbolism or abnormal delivery (WOOO/24890; 
WOOl/75104 2; WO 02/85399). 

DISCLOSURE OF THE INVENTION 
[0004] The present invention aims at providing stable 
metastin derivatives having excellent biological activities 
such as a cancer metastasis suppressing activity, and a 
cancer proliferation suppressing activity, etc. 

[0005] The present inventors have made extensive studies 
to solve the foregoing problems. As a result, the inventors 
have found that by modifying the metastin-constituting 
amino acids with a specific modifying group, metastin 
derivatives unexpectedly show improved blood stability, etc. 
as compared to native metastin and exhibit an excellent 
cancer metastasis suppressing activity or a cancer prolifera- 
tion suppressing activity. In addition, the inventors have 
found that unexpectedly, these metastin derivatives have an 
effect of suppressing gonadotropic hormone secretion, an 
effect of suppressing sex hormone secretion, etc., which are 
totally different from the effects known so far. Based on 
these findings, the inventors have continued further inves- 
tigations and come to accomplish the present invention. 

[0006] That is, the present invention provides the follow- 
ing features. 

[0007] [1] A metastin derivative represented by formula 
(I): 




[wherein, 

[0008] each of Z*, Z^, 7? and 7j represents hydrogen atom 
or a Ci.3 alkyl group; each of Z^ Z^, /J" and 7} represents 
hydrogen atom, O or S; 



[0009] R^ represents (1 ) hydrogen atom, or (2) a Cj.g alkyl 
group optionally subsiimted with a substituent selected from 
the group consisting of an optionally substituted carbamoyl 
group, an optionally substituted hydroxy! group and an 
optionally substituted aromatic cyclic group: 

[0010] R^ represents (1) hydrogen atom or (2) a cyclic or 
linear Ci.io group> or (3) a C,.io al^yl group consisting 
of a cyclic alkyl group and a linear alkyl group; 

[0011] represents: 

[0012] (1) a C,.g alky] group having an optionally substi- 
tuted basic group and optionally having an additional sub- 
stituent, 

[0013] (2) an aralkyi group having an optionally substi- 
mted basic group and optionally having an additional sub- 
stituent, 

[0014] (3) a Cj^ alkyl group having a non-aromatic cyclic 
hydrocarbon group of carbon atoms not greater than 7 
having an optionally substituted basic group, and optionally 
having an additional substituent, or, 

[0015] (4) a Cj^ alkyl group having a non-aromatic het- 
erocyclic group of carbon atoms not greater than 7 having an 
optionally substituted basic group, and optionally having an 
additional substituent; 

[0016] R** represents a C,^ alkyl group, which may 
optionally be substituted with a substituent selected from the 
group consisting of: 

[001 7] ( 1 ) an optionally substituted Cg. 12 aromatic hydro- 
carbon group, 

[0018] (2) an optionally substituted 5- to 14-membered 
aromatic heterocyclic group consisting of 1 to 7 carbon 
atoms and hetcro atoms selected from the group consisting 
of nitrogen, oxygen and sulfur atoms, 

[0019] (3) an optionally substituted Cg.14 aromatic fused- 
ring group, 

[0020] (4) an optionally substituted 5- to 14-membered 
aromatic fiised heterocyclic group consisting of 3 to 11 
carbon atoms and hetcro atoms selected from the group 
consisting of nitrogen, oxygen and sulfur atoms, 

[0021] (5) an optionally substituted non-aromatic cyclic 
hydrocarbon group having carbon atoms not greater than 7, 

and, 

[0022] (6) an optionally substituted non-aromatic hetero- 
cyclic group having carbon atoms not greater than 7; 

[0023] X represents a group shown by formula: 
--NHCH(Q*)YQ^C(=Z^)- (wherein, represents a Cj.^ 
alkyl group, which may optionally be substituted with a 
substituent selected from the group consisting of: 

[0024] ( 1 ) an optionally substituted Cg. j 2 aromatic hydro- 
carbon group, 

[0025] (2) an optionally substit\itod 5- to 14-membercd 
aromatic heterocyclic group consisting of 1 to 7 carbon 
atoms and hetero atoms selected from the group consisting 
of nitrogen, oxygen and sulfiir atoms, 
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[0026] (3) an optionally substinited Cg.14 aromatic iiised- 
ring group, 

[0027] (4) an optionally substituted 5- to H-membered 
aromatic fbsed heterocyclic group consisting of 3 to 11 
carbon atoms and hetero atoms selected from the group 
consisting of nitrogen, oxygen and sulfur atoms, 

[0028] (5) an optionally substituted non-aromatic cyclic 
hydrocarbon group having carbon atoms not greater than 7, 
and, 

[0029] (6) an optionally substituted non-aromatic hetero- 
cyclic group having carbon atoms not greater than 7; 

[0030] represents (1) CHj, which may optionally be 
substituted with a Cj^ alky] group optionally substituted 
with a substituent selected from the group consisting of 
carbamoyl group and hydroxyl group, (2) NH, which may 
optionally be substituted with a C,.^ alkyl group optionally 
substituted with a substituent selected from the group con- 
sisting of carbamoyl group and hydroxyl group, or (3) o; 

[0031] Y represents a group shown by formula: 
— CONH— , — CSNH— , — CH2NH— , — NHCO— , 
— CI IjO — , — CHjS — or — CM2CI-I2 — , which may option- 
ally be substimted with a Cj.^ alkyl group; and, 

[0032] 7? represents hydrogen atom, O or S); and, 

[0033] P represents: 

[0034] (1) hydrogen atom; 

[0035] (2) an optional amino acid residue continuously or 
discontinuously bound from the C-terminal end of the 1-48 
amino acid sequence in the amino acid sequence represented 
by SEQID NO: 1; 

[0036] (3) a group represented by formula: 

Cj^)(Q')Y»C(J'*)(Q^)Y2C(J^)(Q*)Y^C(J'')(Q«)C(- 

[0037] (wherein, 

[0038] represents (a) hydrogen atom or (b) (i) a C1.15 
acyl group, (ii) a Cj.ij alkyl group, (iii) a ^.14 aryl 
group, (iv) a carbamoyl group, (v) a carboxyl group, 
(vi) a sulfino group, (vii) an amidino group or (viii) a 
glyoxyloyl group, which group may optionally be 
substituted with (a) hydrogen atom, or (b) a substituent 
containing an optionally substituted cyclic group; 

[0039] represents (1) NH optionally substituted with 
a Cj.g alkyl group, 

[0040] (2) CH2 optionally substituted with a C,.o alkyl 
group, (3) O or (4) S; 

[0041] each of through represents hydrogen atom 
or a Cj.3 alkyl group; 

[0042] each of through Q"* represents a C^^ alkyl 
group, which may optionally be substimted with a 
substituent selected from the group consisting of: 

[0043] (1) an optionally substituted Cf^^2 aromatic 
hydrocarbon group, 

[0044] (2) an optionally substituted 5- to 14-mcmbercd 
aromatic heterocyclic group consisting of 1 to 7 carbon 
atoms and hetero atoms selected from the group con- 
sisting of nitrogen, oxygen and suliur atoms, 



[0045] (3) an optionally substituted Cg.14 aromatic 
ftjsed-ring group, 

[0046] (4) an optionally substituted 5- to 14-membered 
aromatic fused heterocyclic group consisting of 3 to 1 1 

carbon atoms and hetero atoms selected from the group 
consisting of niu-ogcn, oxygen and sulfur atoms, 

[0047] (5) an optionally substituted non-aromatic cyclic 
hydrocarbon group having carbon atoms not greater 
than 7, 

[0048] (6) an optionally substituted non-aromatic het- 
erocyclic group having carbon atoms not greater than 7, 

[0049] (7) an optionally substimted amino group, 

[0050] (8) an optionally substitulcxl guanidino group, 

[0051] (9) an optionally substituted hydroxyl group, 

[0052] (10) an optionally substituted carboxyl group, 

[0053] (11) an optionally substituted carbamoyl group, 
and 

[0054] (12) an optionally substituted sulfhydryl group, 

or hydrogen atom; 

[0055] P and Q^ and Q^ and or J* and may 
be combined together, or, and Q^, Y* and Q"*, Y^ and 
Q^, or Y^ and may be combined together, to form a 
ring; 

[0056] each of Y* through Y^ represents a group repre- 
sented by formula: 

[0057] — CON(J'^)-, — CSN(J^^)-, — C(J*^)N(J*^)- or 
— N(J*^)CO — (wherein each of J*^ and J^"* represents 
hydrogen atom or a C,.3 alkyl group); and, 

[0058] represents hydrogen atom, O or S); 

[0059] (4) a group represented by formula: 

J*-J2-C(J')(Q')Y^C(J^)(Q»)Y^C(J*)(Q*)C(-Z'<^. 

[0060] (wherein, 

[0061] J* and have the same significance as described 
above; 

[0062] J' through have the same significance as J^; 

[0063] Q' through have the same significance as Q^; 

[0064] Y^ and Y^ have the same significance as 
described above; 

[0065] Z'° has the same significance as described 
above; 

[0066] J' and Q^, J* and or f and may be 
combined together, or, and Q', Y^ and Q® or Y^ and 
<^ may be combined together, to form a rmg); 

[0067] (5) a group represented by formula: 

J'-J2-C(J'°)(Q'V^C(J")(Q'»)C(-Z'*V 
[0068] (wherein, 

[0069] J' and P have the same significance as described 

above represents; 

[0070] and J*' have the same significance as J^; 
[0071] and Q*^ have the same significance as Q^; 
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[0072] has the same significance as described above; 

[0073] has the same significance as described 
above; and, 

[0074] and or J" and Q** may be combined 
logeiher. or and Q'" or and Q' ' may be combined 
together, to form a ring); 

[0075] (6) a group represented by formula: J*-J^- 
C(J'2)(Q»')C(=Z*°)- 

[0076] (wherein, 

[0077] J* and have the same significance as described 
above; 

[0078] J^^ has the same significance as J^; 

[0079] Q'^ has the same significance as Q^; 

[0080] has the same significance as described 
above; and, 

[0081 ] J^^ and Q^^ may be combined together, or and 
Q'^ may be combined together, to form a ring); or, 

[0082] (7) a group represented by formula : J ^ - (wherein, J * 
has the same significance as described above)] (provided 
that a peptide consisting of the amino acid sequence of 1-54, 
2-54, 3-54, 4-54, 5-54, 6-54, 7-54, 8-54, 9-54. 10-54, 11-54, 
12-54, 13-54, 14-54, 15-54, 16-54, 17-54, 18-54, 19-54, 
20-54, 21-54, 22-54, 23-54, 24-54, 25-54, 26-54, 27-54, 
28-54, 29-54, 30-54, 31-54, 32-54, 33-54, 34-54, 35-54, 
36-54, 37-54, 38-54, 39-54, 40-54, 41-54, 42-54, 43-54, 
44-54, 45-54, 46-54, 47-54, 48-54 or 49-54 in the amino acid 
sequence represented by SEQ ID NO: 1 is excluded), or a 
salt thereof. 

[0083] [2] The metastin derivative (1) according to claim 
1 or a salt thereof, which is: 



(i) D-Tyr-Aan-Trp-Asn-Ser- (Confound No. 141) 
Phe>Gly-Leu>Arg(Me)-Phe- 

(ii) D-Tyr-Asn-Trp-Asn-Sei:- (Compound Mo. 174) 
Phe-Gly-Leu-Arg ( He ) -Trp- 

(iii) 3-( 3-Indolyl)propionyl- (Compound Uo. 260) 
Asn-Ser-Phe-AzaGly-Leu-Arg 

(He)-Phe-NH2, 

(iv) 3-Phenylpropionyl-Asn-Ser- (Compound No, 269) 
Phe-AzoGly-Leu-Ar g ( Me ) - 

Phe-NHz / 

(V) 2-(indol-3-yl) (Confound Ho. 279) 

ethylcarbamoyl-Asn-Ser- 
Phe-AzaGly-Leu-Arg (Me ) - 
Phe-NH,, 

(vi) D-Tyr-Asn-Pya ( 4 ) -Asn-Ser- (Compound No, 286) 
Phe-AzaGly-Lou-Arg (Me ) - 

Phe-NHj f 

(vii) D-Tyr«ABn-Trp-A8n-Ser-PheV (Compound No, 296) 
(CSNH )Gly-Leu*^Arg ( Me ) -Phe- 

NHj, 

(viii) Tyr^'(CH2NH)ABn-.D-Trp-A»n- (Compound No. 300) 
Ser -Phe - A zaGl y-Leu - Arg 

(Me)-Phe-NH2, 



-continued 

( ix ) D-Tyr-D-Asn-Pya ( 4 ) -Asn- 
5er->Phe»AzaGly>Leu-Arg 
(He>-Phe-NH2, 

(X ) D-Tyr-D-Pya ( 4 ) -Asn-Ser- 
Phe-AzaGly-Leu-Arg (He ) - 
Phe-NH2, 

(xi) D-Tyr-Asn-Trp-Aan-Ser-Phe- 
AzaGly-Leu-Arg (He)-Phe 
(4F)-NH2r 



(Con^und No. 303) 



(Compound No. 305) 



(Compound No. 318) 



(xii) D-Tyr-ABn-Trp-ABn-Ser-Phe4' (Compound No. 319) 
( NHCO )Gly-Leu-Ar g ( Me ) -Phe- 



(xiii) 3-Pyridylpropionyl-A8n- 
Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2, 

(xiv) 4->ImidazoleacetyI-Asn-Ser- 
Phe-AzaGly-Leu-Arg (Me) - 
Phe-NHj , 

(XV) D-Tyr-D-Pya( 4 )-A8n-Ser- 
Phe-AzaGly-Leu-Arg (Me ) - 
Trp-NHj, 
or 

(xvi) D-Tyr-D-Pya( 4 )-A8n-Ser- 
Phe-AzaGly-Leu-Arg (Me)- 
Trp-NHj . 



(Compound No. 322) 



(Compound No. 323) 



(Cc^pound No. 385) 



(Ccnapound No. 386) 



[0084] [3] A prodrug of the metastin derivative (1) accord- 
ing to (1) or a salt thereof. 

[0085] [4] A pharmaceutical comprising the metastin 
derivative (I) according to (1) or a sah thereof, or a prodrug 
thereof. 

[0086] [5] 'llie pharmaceutical according to [4], which is 
an agent for suppressing cancer metastasis or an agent for 
suppressing cancer proliferation. 

[0087] [6] The pharmaceutical according to [4], which is 
an agent for preventing/treating cancer. 

[0088] [7] llie pharmaceutical according to [4], which is 
an agent for regulating a ilinction of the pancreas. 

[0089] [8] The pharmaceutical according to [4], which is 
an agent for preventing/treating acute or chronic pancreatitis 
or pancreatic cancer. 

[0090] [9] The pharmaceutical according to [4], which is 
an agent for regulating a function of the placenta. 

[0091] [10] The pharmaceutical according to [4], which is 
an agent for preventing/treating choriocarcinoma, hydatid 
mole, invasive mole, miscarriage, fetal hypoplasia, abnor- 
mal glucose metabolism, abnormal Hpid metabolism or 
labor induction. 

[0092] [11] The phannaceutical according to [4], which is 
an agent for improving gonadal function. 

[0093] [12] The pharmaceutical according to [4], which is 
an agent for preventing/treating hormone-dependent cancer 
(e.g., prostate cancer, breast cancer), infertility, cndomeUio- 
sis or myoma of the uterus. 

[0094] [13] ITie pharmaceutical according to [4], which is 
an agent for inducing or stimulating ovulation. 
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[0095] [14] The phannaceulical according to [4], which is 
a gonadotropic hormone secretagogue agent or a sex hor- 
mone secretagogue agent. 

[0096] [ 1 5] The pharmaceutical according to [4], which is 

an agent for preventing/treating Alzheimer's disease or mild 
cognitive impairment. 

[0097] [ 1 6] A method for suppressing cancer metastasis or 
cancer proliferation, which comprises administering to a 
mammal an effective dose of the metastin derivative (I) 
according to [1] or a salt thereof, or a prodrug thereof. 

[0098] [17] A method for preventing/treating cancer, 
which comprises administering to a mammal an effective 
dose of the metastin derivative (I) according to [1] or a salt 
thereof, or a prodrug thereof. 

[0099] [18] A method for regulating a function of the 
pancreas, which comprises administering to a mammal an 
effective dose of the metastin derivative (1) according to [1] 
or a salt thereof, or a prodrug thereof. 

[0100] [19] A method for preventing/treating acute or 
chronic pancreatitis or pancreatic cancer, which comprises 
administering to a mammal an effective dose of the metastin 
derivative (I) according to [1] or a salt thereof, or a prodrug 

thereof. 

[0101] [20] A method for regulating a function of the 
placenta, which comprises administering to a mammal an 
effective dose of the metastin derivative (1) according to [1] 
or a salt thereof, or a prodrug thereof. 

[01 02] [2 1 ] A method for preventing/treating choriocarci- 
noma, hydatid mole, invasive mole, miscarriage, fetal hypo- 
plasia, abnormal glucose metabolism, abnormal lipid 
metabolism or labor induction, which comprises adminis- 
tering to a manunal an effective dose of the metastin 
derivative (I) according to [1] or a salt thereof, or a prodrug 
thereof. 

[0103] [22] A method for improving gonadal function, 
which comprises administering to a mammal an effective 
dose of the metastin derivative (1) according to [1] or a salt 
thereof, or a prodrug thereof. 

[0104] [23] A method for preventing/treating hormone- 
dependent cancer (e.g., prostate cancer, breast cancer), infer- 
tility, endometriosis or myoma of the uterus, which com- 
prises administering to a mammal an effective dose of the 
metastin derivative (1) according to [1] or a salt thereof, or 
a prodrug thereof. 

[0105] [24] A method for inducing or stimulating ovula- 
tion, which comprises administering to a mammal an effec- 
tive dose of ihc metastin derivative (I) according to [1] or a 
salt thereof, or a prodrug thereof. 

[0106] [25] A method for promoting gonadotropic hor- 
mone secretion or promoting sex hormone secretion, which 
comprises administering to a mammal an effective dose of 
the metastin derivative (I) according to [1] or a salt thereof, 
or a prodrug thereof. 

[0107] [26] A method for preventing/treating Alzheimer*s 
disease or mild cognitive impairment, which comprises 
administering to a mammal an effective dose of the metastin 
derivative (I) according to [I] or a salt thereof, or a prodrug 
thereof. 



[0108] [27] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for suppressing cancer metastasis or an agent for 
suppressing cancer proliferation. 

[0109] [28] Use of the metastin derivative (1) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating cancer. 

[0110] [29] Use of the metastin derivative (1) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for regulating a function of the pancreas. 

[0111] [30] Use of the metastin derivative (I) according to 
[1 ] or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating acute or chronic pancreatitis or 
pancreatic cancer. 

[0112] [31 ] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for regulating a function of the placenta. 

[0113] [32] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating choriocarcinoma, hydatid 
mole, invasive mole, miscarriage, fetal hypoplasia, abnor- 
mal glucose metabolism, abnormal lipid metabolism or 
labor induction. 

[0114] [33] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for improving gonadal function. 

[0115] [34] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating hormone-dependent cancer 
(e.g., prostate cancer, breast cancer), infertility, endometrio- 
sis or myoma of the uterus. 

[0116] [35] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for inducing or stimulating ovulation. 

[0117] [36] Use of the metastin derivative (1) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture a 
gonadotropic hormone secretagogue agent or a sex hormone 
secretagogue agent. 

[0118] [37] Use of the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating Alzheimer's disease or mild 
cognitive impairment. 

[0119] [38] A pancreatic glucagon secretagogue agent, 
comprising an agonist for a metastin receptor. 

[0120] [39] An agent for promoting urine formation, com- 
prising an agonist for a metastin receptor. 

[0121] [40] An agent for prcvenling/U-cating obesity, 
hyperlipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin allergy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, comprising an agonist for a metastin receptor. 

[0122] [41] The agent according to [38] through [40], 
wherein the agonist for a metastin receptor is the metastin 
derivative (1) according to [1 ] or a salt thereof, or a prodrug 
thereof 
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[0123] [42] A method for promoting pancreatic glucagon 
secretion, which comprises administering to a mammal an 
effective dose of the agonist for a metastin receptor. 

[0124] [43] A method for promoting urine formation, 

which comprises administering to a mammal an eflective 
dose of the agonist for a metastin receptor. 

[0125] [44] A method for preventing/treating obesity, 
hyperlipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin allergy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, which comprises administering to a mammal an 
effective dose of the agonist for a metastin receptor. 

[0126] [45] Use of the agonist for a metastin receptor to 
manufacture a pancreatic glucagon secretagogue agent. 

[0127] [46] Use of the agonist for a metastin receptor to 
manufacture an agent for promoting urine formation. 

and, 

[0128] [47] Use of the agonist for a metastin receptor to 
manufacture an agent for preventing/treating obesity, hyper- 
lipemia, type 11 diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary dismrbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin alleigy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity. 

[0129] The present invention further provides the follow- 
ing features. 

[1] A hyperglycemic agent, comprising metastin or a salt 
thereof. 

[2] A pancreatic glucagon secretagogue agent, comprising 
metastin or a salt thereof. 

[3] An agent for promoting urine formation, comprising 
metastin or a salt thereof. 

[0130] [4] An agent for preventing/treating obesity, hyper- 
lipemia, type 11 diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity, com- 
prising metastin or a salt thereof. 

[5] A hyperglycemic agent, comprising a DNA comprising a 
DNA encoding metastin. 

[6] A pancreatic glucagon secretagogue agent, comprising a 
DNA comprising a DNA encoding metastin. 

[7] An agent for promoting urine formation, comprising a 
DNA comprising a DNA encoding metastin. 

[01 31 ] [8] An agent for preventing/treating obesity, hyper- 
lipemia, type II diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity, com- 
prising a DNA comprising a DNA encoding metastin. 

[0132] [9] A diagnostic agent for obesity, hyperlipemia, 
hypoglycemia, hypertension, diabetic neuropathy, diabetic 



nephropathy, diabetic retinopathy, edema, urinary distur- 
bances, insulin resistance, unstable diabetes, fatty atrophy, 
insulin allergy, insulinoma, arteriosclerosis, thrombotic dis- 
orders, lipotoxicity, diabetes mellitus, impaired glucose tol- 
erance, kclosis, acidosis, pollakiuria, nocturnal enuresis, 
sexual dysfunction, skin disorders, arthropathy, osteopenia, 
arteriosclerosis, thrombotic disorders, dyspepsia or deficits 
in memory and learning, comprising a DNA comprising a 
DNA encoding metastin. 

[10] A hypoglycemic agent, comprising an antibody to 
metastin or a salt thereof 

[1 1 ] An agent for suppressing pancreatic glucagon secretion, 
comprising an antibody to metastin or a salt thereof. 

[1 2] An agent for suppressing urine formation, comprising 
an antibody to metastin or a salt thereof 

[0133] [ 1 3] An agent for preventing/treating diabetes mel- 
litus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperhpemia, sexual dysiiinc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising an antibody to metastin or a salt 
thereof. 

[0134] [14] A diagnostic agent for obesity, hyperlipemia, 
hypo^ycemia, hypertension, diabetic neuropathy, diabetic 
nephropathy, diabetic retinopathy, edema, urinary distur- 
bances, insulin resistance, unstable diabetes, fatty atrophy, 
insulin allergy, insulinoma, arteriosclerosis, thrombotic dis- 
orders, lipotoxicity, diabetes mellitus, impaired glucose tol- 
erance, ketosis, acidosis, pollakiuria, nocturnal enuresis, 
sexual dysfunction, skin disorders, arthropathy, osteopenia, 
arteriosclerosis, thrombotic disorders, dyspepsia or deficits 
in memory and learning, comprising an antibody to metastin 
or a salt thereof. 

[1 5] A hypoglycemic agent, comprising an antisense DNA to 
a DNA comprising a DNA encoding metastin. 

[16] An agent for suppressing pancreatic glucagon secretion, 
comprising an antisense DNA to a DNA comprising a DNA 
encoding metastin. 

[17] An agent for suppressing urine formation, comprising 
an antisense DNA to a DNA comprising a DNA encoding 
metastin. 

[01 35] [ 1 8] An agent for preventing/treating diabetes mel- 
hms, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising an antisense DNA to a DNA 
comprising a DNA encoding metastin. 

[19] The agent according to [1] through [18], wherein 

metastin is: 

(1) a peptide containing the N-terminal 47-54 amino acid 
sequence in the amino acid sequence represented by SEQ ID 
NO: 1 and consisting of 8 to 54 amino acid residues, 

(2) a peptide containing the N-terminal 134-141 amino acid 
sequence in the amino acid sequence represented by SGQ ID 
NO: 3 and consisting of 8 to 54 amino acid residues. 
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(3) a peptide containing the N-terminal 138-145 amino acid 
sequence in the amino acid sequence represented by SEQ ID 
NO: 5 and consisting of 8 to 54 amino acid residues, 

or, 

(4) a peptide containing the N-lerminal 112-119 amino acid 
sequence in the amino acid sequence represented by SEQ ID 
NO: 7 and consisting of 8 to 54 amino acid residues. 

[20] A hyperglycemic agent, comprising a metastin receptor 
or a salt thereof 

[21] A pancreatic glucagon secretagogue agent, comprising 
a metastin receptor or a salt thereof. 

[22] An agent for promoting urine formation, comprising a 
metastin receptor or a salt thereof. 

[0136] [23] An agent for preventing/treating obesity, 
hyperlipemia, type II diabetes mclHtus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin allergy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, comprising a metastin receptor or a sah thereof. 

[24] A hyperglycemic agent, comprising a DNA comprising 
a DNA encoding a metastin receptor. 

[25] A pancreatic glucagon secretagogue agent, comprising 
a DNA comprising a DNA encoding a metastin receptor. 

[26] An agent for promoting urine formation, comprising a 
DNA comprising a DNA encoding a metastin receptor 

[0137] [27] An agent for preventing/treating obesity, 
hyperiipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, imstable diabetes, fatty atrophy, insulin alleigy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, comprising a DNA comprising a DNA encoding a 
metastin receptor. 

[0138] [28] A diagnostic agent for obesity, hyperlipemia, 
hypoglycemia, hypertension, diabetic neuropathy, diabetic 
nephropathy, diabetic retinopathy, edema, urinary distur- 
bances, insulin resistance, unstable diabetes, fatty atrophy, 
insulin allergy, insulinoma, arteriosclerosis, thrombotic dis- 
orders, lipotoxicity, diabetes mellitus, impaired glucose tol- 
erance, kclosis, acidosis, pollakiuria, nocturnal enuresis, 
sexual dysfunction, skin disorders, arthropathy, osteopenia, 
arteriosclerosis, thrombotic disorders, dyspepsia or deficits 
in memory and learning, comprising a DNA comprising a 
DNA encoding a metastin receptor. 

[29] A hypoglycemic agent, comprising an antibody to the 
metastin receptor or a salt thereof 

[30] An agent for suppressing pancreatic glucagon secretion, 
comprising an antibody to a metastin receptor or a salt 
thereof 

[31] An agent for suppressing urine formation, comprising 
an antibody to a metastin receptor or a salt thereof 

[0139] [32] An agent for preventing/treating diabetes mel- 
litus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 



sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising an antibody to a metastin receptor 
or a sah thereof 

[0140] [33] An agent for preventing/treating obesity, 
hyperlipemia, hypoglycemia, hypertension, diabetic neur- 
opathy, diabetic nephropathy, diabetic retinopathy, edema, 
urinary disttirbances, insulin resistance, unstable diabetes, 
fatty atrophy, insulin alleig}', insulinoma, arteriosclerosis, 
thrombotic disorders, lipotoxicity, diabetes mellitus, 
impaired glucose tolerance, ketosis, acidosis, pollakiiuia, 
nocmmal enuresis, sexual dysfunction, skin disorders, arthr- 
opathy, osteopenia, arteriosclerosis, thrombotic disorders, 
dyspepsia or deficits in memory and learning, comprising an 
antibody to a metastin receptor or a salt thereof 

[34] A hypoglycemic agent, comprising an ami sense DNA to 
a DNA comprising a DNA encoding a metastin receptor. 

[35]. An agent for suppressing pancreatic glucagon secretion, 
comprising an anti sense DNA to a DNA comprising a DNA 
encoding a metastin receptor. 

[36] An agent for suppressing urine formation, comprising 
an antisense DNA to a DNA comprising a DNA encoding a 
metastin receptor. 

[0141] [37] An agent for preventing/treating diabetes mel- 
litus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising an antisense DNA to a DNA 
comprising a DNA encoding a metastin receptor. 

[0142] [38] The agent according to [1] through [22], 
wherein the metastin receptor is a protein comprising the 
same or substantially the same amino acid sequence as the 
amino acid sequence represented by SEQ ID NO: 9, SEQ ID 
NO: 11 or SEQ ID NO: 13. 

[0143] [39] A method of screening a blood glucose regu- 
lating drug, a pancreatic glucagon regulating drug or a urine 
formation regulating drug, which comprises using metastin 
or a salt thereof and/or a metastin receptor, its partial peptide 
or a salt thereof 

[0144] [40] A kit for screening a blood glucose regulating 
drug, a pancreatic glucagon regulating drug or a urine 
formation regulating drug, comprising metastin or a salt 
thereof and/or a metastin receptor, its partial peptide or a salt 
thereof 

[0145] [41] A method of screening a blood glucose regu- 
lating drug, a pancreatic glucagon regulating drug or a urine 
formation regulating drug, which comprises using a DNA 
comprising a DNA encoding metastin and/or a DNA com- 
prising a DNA encoding a metastin receptor or its partial 
peptide. 

[0146] [42] A kit for screening a blood glucose regulating 
drug, a pancreatic glucagon regulating drug or a urine 
formation regulating drug, comprising a DNA comprising a 
DNA encoding metastin and/or a DNA comprising a DNA 
encoding a metastin receptor or its partial peptide. 

[43] A hypoglycemic agent, comprising an antagonist to a 
metastin receptor. 
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[44] An agent for suppressing pancreatic glucagon secretion, 
comprising an antagonist to a metastin receptor. 

[45] An agent for suppressing urine formation, comprising 

an antagonist to a metastin receptor. 

[0147] [46] An ageni for preveniing/u-eaiing diabetes mei- 
litus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysinnc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising an antagonist to a metastin recep- 
tor. 

[47] A hyperglycemic agent, comprising a substance that 
promotes die expression of metastin. 

[48] A pancreatic glucagon secretagogue agent, comprising 
a substance that promotes the expression of metastin, 

[49] An agent for promoting urine formation, comprising a 
substance that promotes the expression of metastin. 

[0148] [50] An agent for preventing/treating obesity, 
hyperlipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin allergy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, comprising a substance that promotes the expres- 
sion of metastin. 

[51] A hypoglycemic agent, comprising a substance that 
suppresses the expression of metastin. 

[52] An agent for suppressing pancreatic glucagon secretion, 
comprising a substance that suppresses the expression of 
metastin. 

[53]. An agent for suppressing urine formation, comprising a 
substance that suppresses the expression of metastin. 

[0149] [54] An agent for preventing/treating diabetes mel- 
linis, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising a substance that suppresses the 
expression of metastin, 

[55] A hyperglycemic agent, comprising a substance that 
promotes the expression of a metastin receptor. 

[56] A pancreatic glucagon secretagogue agent, comprising 
a substance that promotes the expression of a metastin 
receptor. 

[57] An agent for promoting urine formation, comprising a 
substance that promotes the expression of a metastin recep- 
tor. 

[0150] [58] An agent for preventing/treating obesity, 
hyperlipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin allergy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, comprising a substance that promotes the expres- 
sion of a metastin receptor. 



[59] A hypoglycemic agent, comprising a substance that 
suppresses the expression of a metastin receptor 

[60] An agent for suppressing pancreatic glucagon secretion, 
comprising a substance that suppresses the expression of a 
metastin receptor. 

[61] An agent for suppressing urine formation, comprising a 
substance that suppresses the expression of a metastin 
receptor. 

[0151] [62] An agent for preventing/treating diabetes mel- 
htus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, comprising a substance that suppresses the 
expression of a metastin receptor. 

[63] A method of increasing blood glucose, which comprises 
administering to a mammal an effective dose of: 

(1) metastin or a salt thereof, 

(2) a DNA comprising a DNA encoding metastin, 

(3) a metastin receptor or a salt thereof, 

(4) a DNA comprising a DNA encoding a metastin receptor, 

(5) a substance that promotes the expression of metastin, or, 

(6) a substance that promotes the expression of a metastin 
receptor. 

[64] A method of promoting pancreatic glucagon secretion, 
which comprises administering to a mammal an effective 
dose of: 

(1) metastin or a salt thereof, 

(2) a DNA comprising a DNA encoding metastin, 

(3) a metastin receptor or a salt thereof, 

(4) a DNA comprising a DNA encoding a metastin receptor, 

(5) a substance that promotes the expression of metastin, or, 

(6) a substance that promotes the expression of a metastin 
receptor. 

[0152] [65] A method of preventing/treating obesity, 
hyperiipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin alleigy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity, which comprises administering to a manmial an 
effective dose of: 

(1) metastin or a salt thereof, 

(2) a DNA comprising a DNA encoding metastin, 

(3) a metastin receptor or a salt thereof, 

(4) a DNA comprising a DNA encoding a metastin receptor, 

(5) a substance that promotes the expression of metastin, or, 

(6) a substance that promotes the expression of a metastin 
receptor. 
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[66] A method of lowering blood glucose, which comprises 
administering to a mammal an eflfective dose of: 

(1) an antibody to metastin or a sah thereof, 

(2) an antisense DNA to a DNA comprising a DNA encoding 
metastin, 

(3) an antibody to a metastin receptor or a salt thereof, 

(4) an antisense DNA to a DNA comprising a DNA encoding 
a metastin receptor, 

(5) an antagonist to a metastin receptor, 

(6) a substance that suppresses the expression of metastin, 
or, 

(7) a substance that suppresses the expression of a metastin 
receptor. 

[67] A method of suppressing pancreatic glucagon secretion, 
which comprises administering to a mammal an effective 
dose of 

(1) an antibody to metastin or a salt thereof, 

(2) an antisense DNA to a DNA comprising a DNA encoding 
metastin, 

(3) an antibody to a metastin receptor or a salt thereof, 

(4) an antisense DNA to a DNA comprising a DNA encoding 

a metastin receptor, 

(5) an antagonist to a metastin receptor, 

(6) a substance that suppresses the expression of metastin, 
or, 

(7) a substance that suppresses the expression of a metastin 
receptor. 

[0153] [68]A method of prevent ing/treating diabetes mel- 
litus, impaired glucose tolerance, kctosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning, which comprises administering to a mammal 
an effective dose of: 

(1) an antibody to metastin or a salt thereof, 

(2) an antisense DNA to a DNA comprising a DNA encoding 
metastin, 

(3) an antibody to a metastin receptor or a salt thereof, 

(4) an antisense DNA to a DNA comprising a DNA encoding 

a metastin receptor, 

(5) an antagonist to a metastin receptor, 

(6) a substance that suppresses the expression of metastin, 
or, 

(7) a substance that suppresses the expression of a metastin 
receptor. 

[69] Use of: 

(1) metastin or a salt thereof, 

(2) a DNA comprising a DNA encoding metastin, 

(3) a metastin receptor or a salt thereof, 



(4) a DNA comprising a DNA encoding a metastin receptor, 

(5) a substance that promotes the expression of metastin, or, 

(6) a substance that promotes the expression of a metastin 
receptor, to manufacture a hypeiglyccmic agent. 

[70] Use of: 

(1) metastin or a salt thereof, 

(2) a DNA comprising a DNA encoding metastin, 

(3) a metastin receptor or a salt thereof, 

(4) a DNA comprising a DNA encoding a metastin receptor, 

(5) a substance that promotes the expression of metastin, or, 

(6) a substance that promotes the expression of a metastin 
receptor, to manufacmre a pancreatic glucagon secretagogue 
agent. 

[71] Use of: 

(1) metastin or a salt thereof, 

(2) a DNA comprising a DNA encoding metastin, 

(3) a metastin receptor or a salt thereof, 

(4) a DNA comprising a DNA encoding a metastin receptor, 

(5) a substance that promotes the expression of metastin, or, 

[0154] (6) a substance that promotes the expression of a 
metastin receptor, to manufacture an agent for preventing/ 
treating obesity, hyperlipemia, type 11 diabetes mellitus, 
hypoglycemia, hypertension, diabetic neuropathy, diabetic 
nephropathy, diabetic retinopathy, edema, urinary distur- 
bances, insulin resistance, unstable diabetes, fatty atrophy, 
insulin allergy, insulinoma, arteriosclerosis, thrombotic dis< 
orders or lipotoxicity. 

[72] Use of: 

(1) an antibody to metastin or a salt thereof, 

(2) an antisense DNA to a DNA comprising a DNA encoding 
metastin, 

(3) an antibody to a metastin receptor or a salt thereof, 

(4) an antisense DNA to a DNA comprising a DNA encoding 
a metastin receptor, 

(5) an antagonist to a metastin receptor, 

(6) a substance that suppresses the expression of metastin, 
or, 

(7) a substance that suppresses the expression of a metastin 
receptor, to manufacture a hypoglycemic agent. 

[73] Use of: 

(1) an antibody to metastin or a salt thereof, 

(2) an antisense DNA to a DNA comprising a DNA encoding 
metastin, 

(3) an antibody to a metastin recqitor or a salt thereof, 

(4) an antisense DNA tu a DNA comprising a DNA encoding 
a metastin receptor, 

(5) an antagonist to a metastin receptor, 

(6) a substance that suppresses the expression of metastin, 
or, 
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(7) a substance that suppresses the expression of a metastin 
receptor, to manufacture an agent for suppressing pancreatic 
glucagon secretion. 

[74] Use of: 

(j) an antibody to metastin or a sail thereof, 

(2) an antisensc DNA to a DNA comprising a DNA encoding 
metastin, 

(3) an antibody to a metastin receptor or a salt thereof, 

(4) an antisense DNA to a DNA comprising a DNA encoding 

a metastin receptor, 

(5) an antagonist to a metastin receptor, 

(6) a substance that suppresses the expression of metastin, 

or, 

[0155] (7) a substance that suppresses the expression of a 
metastin receptor, to manufacmre an agent for preventing/ 
treating diabetes mellitus, impaired glucose tolerance, keto- 
sis, acidosis, diabetic neuropathy, diabetic nephropathy, dia- 
betic retinopathy, pollakiuria, nocturnal enuresis, 
hyperlipemia, sexual dysfunction, skin disorders, arthropa- 
thy, osteopenia, arteriosclerosis, thrombotic disorders, dys- 
pepsia or deficits in memory and learning. 

[0156] [75] A method of screening a blood glucose regu- 
lating drug, a pancreatic glucagon regulating drug or a urine 
formation regulating dmg, which comprises using (a) metas- 
tin and/or (b) a metastin receptor (hereinafter, including its 
partial peptide). 

[0157] [76] A method of screening a blood glucose regu- 
lating drug, a pancreatic glucagon regulating drug or a urine 
formation regulating drug, which comprises using (a) a 
DNA comprising a DNA encoding metastin and/or (b) a 
DNA encoding a metastin receptor. 

[0158] [77] A method of screening a substance that alters 
the binding property of metastin to a metastin receptor, 
which comprises assaying the binding amount of labeled 
metastin to a metastin receptor in the case wherein labeled 
metastin is brought in contact with the metastin receptor and 
in the case wherein labeled metastin and a lest compound are 
brought in contact with the metastin receptor, and comparing 
the binding amount between these cases. 

[0159] [78] A method of screening a substance that alters 
the binding property of metastin to a cell containing a 
metastin receptor or a membrane fraction of the cell, which 
comprises assaying the binding amount of labeled metastin 
to a cell containing a metastin receptor in the case wherein 
labeled metastin is brought in contact with the cell contain- 
ing the metastin receptor or a membrane fraction of the cell 
and in the case wherein labeled metastin and a test com- 
pound arc brought in contact with the cell or the membrane 
fraction, and comparing the binding amount between these 
cases. 

[0160] [79] A method of screening a substance that alters 
the binding property of metastin to a metastin receptor, 
which comprises assaying the binding amount of labeled 
metastin to a metastin receptor, in the case wherein labeled 
metastin is brought in contact with a metastin receptor 
expressed on a cell membrane by culturing a transfonnant 
containing a DNA encoding the metastin receptor and in the 
case wherein labeled metastin and a test compound are 



brought in contact with the metastin receptor expressed on 
a cell membrane by culturing a transfonnant containing a 
DNA encoding the metastin receptor, and comparing the 
binding amount between the cases. 

[0161] [80] A method of screening a substance that alters 
the binding property of metastin to a metastin receptor, 
which comprises assaying a cell stimulating activity medi- 
ated by a metastin receptor, in the case wherein a metastin 
receptor-activating compound (e.g., metastin, the metastin 
derivative (I) according to [1 ] or a salt thereof, or a prodrug 
thereof) is brought in contact with a cell (e.g., CHO cell, 
human colon cancer-derived cell line SW620) containing the 
metastin receptor and in the case wherein a metastin recep- 
tor-activating compound and a test compound are brought in 
contact with a cell containing the metastin receptor, and 
comparing the activity between the cases. 

[0162] [81 ] A method of screening a substance that alters 
the binding property of metastin to a metastin receptor, 
which comprises assaying a cell stimulating activity medi- 
ated by a metastin receptor, in the case wherein a metastin 
receptor-activating compound (e.g., metastin, the metastin 
derivative (1) according to [1 ] or a salt thereof, or a prodrug 
thereoO is brought in contact with a metastin receptor 
expressed on a cell membrane by culturing a transformanl 
containing a DNA encoding the metastin receptor and in the 
case wherein a metastin receptor-activating compound and a 
test compound are brought in contact with the metastin 
receptor expressed on a cell membrane by culmring a 
transfonnant containing a DNA encoding the metastin 
receptor, and comparing the activity between the cases. 

[0163] [82] A method of screening an agonist for a metas- 
tin receptor, which comprises assaying and comparing a cell 
stimulating activity mediated by the metastin receptor when 
a test compound is brought in contact with a cell containing 
the metastin receptor. 

[01 64] [83] A method of screening an agonist for a metas- 
tin receptor, which comprises assaying and comparing a cell 
stimulating activity mediated by the metastin receptor when 
a test compound is brought in contact with the metastin 
receptor expressed on a cell membrane by culmring a 
transfonnant containing a DNA encoding the metastin 
receptor. 

[0165] [84] The screening method according to [80] 
through [83], wherein the cell stimulating activity is an 
inU-acellular Ca^* release promoting activity, a cell growth 
inhibition activity, a chemotaxis inhibition activity, a tumor 
growth suppression activity, a hyperglycemic activity or a 
pancreatic glucagon secretagogue activity. 

[01 66] [85] A method of screening an agonist for a metas- 
tin receptor or an antagonist to a metastin receptor, which 
comprises using (a) the metastin derivative (I) according to 
[1] or a salt thereof, or a prodrug thereof and/or (b) a 
metastin receptor. 

[01 67] In the formula described above, each of Z\ Z^, 
and represents hydrogen atom or a C alkyl group; and 
each of 7?, Z"*, Z^ and Z^ represents hydrogen atom, O or S. 

[0168] The €1.3 alkyl group used includes methyl group, 
ethyl group, propyl group and isopropyl group. 

[0169] Preferred combinations of 7} through Z*^ further 
include the cases wherein 7} and T? represent hydrogen 
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atom, each of and Z' represents hydrogen atom or a C^.j 
alkyl group and each of T}, Z"*, 1} and 1} represents O or S. 

[0170] More preferably, the combinations of 7) through 

Z include: 

[0i7i] (a) the case wherein Z' is hydrogen atom, Z' is 
hydrogen atom, 7} is hydrogen atom, /J is hydrogen atom, 
Z^ is O, Z^ is O. Z*^ is O and Z^ is O; 

[0172] (b) the case wherein T) is hydrogen atom, 7? is 
hydrogen atom, 7? is hydrogen atom, I? is hydrogen atom, 
Z^ is O, Z"* is O, Z* is O and Z* is S; 

[0173] (c) the case wherein and Z^ are hydrogen atom, 
Z^ is hydrogen atom, Z^ is methyl group, 7} is O, 7^ is O, 
Z^ is O and 7? is O; etc. Among others, the cases (a) and (b) 
are preferred. 

[0174] represents (1) hydrogen atom, (2) a Cj.g alkyl 
group optionally substituted with a substituent selected from 
the group consisting of an optionally substituted carbamoyl 
group, an optionally substituted hydroxy 1 group and an 
optionally substituted aromatic cyclic group; among others, 
(1) hydrogen atom or (2) a Cj.g alkyl group, which is 
substituted with a substituent selected from the group con- 
sisting of an optionally substituted carbamoyl group, an 
optionally substituted hydroxyl group and an optionally 
substituted aromatic cyclic group, is preferred. 

[0175] The "Cj.g ^^^yl group" used includes, for example, 
a linear C,.g alkyl group such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso- 
pentyl, neopentyl, hexyl, heptyl, octyl, etc., and a cyclic C3.8 
alkyl group such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, etc. Among others, C1.3 alkyl groups such as 
methyl, ethyl, etc. are preferred. 

[01 76] The ^'optionally substituted carbamoyl group" used 
includes, for example, carbamoyl, a mono-C^.g alkylcar- 
bamoyl group (e.g., melhylcarbamoyl, ethylcarbamoyl, 
etc.), a di-C,.g alkylcarbamoyl group (e.g., dimethylcarbam- 
oyl, diethylcarbamoyl, ethylmethylcarbamoyl, etc.), a 
mono- ordi-C5.i4 arylcarbamoyl group (e.g., phenylcarbam- 
oyl, 1 -naphthylcarbamoylj 2-naphthylcarbamoyl, etc.), a 
mono- or di-5- to 7-membered heterocyclic carbamoyl 
group containing 1 to 4 hetero atoms of 1 or 2 members 
selected from nitrogen, sulfur and oxygen atoms in addition 
to carbon atoms (e.g., 2-pyridylcarbamoyl, 3-pyridylcar- 
bamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-lhie- 
nylcarbamoyl, etc.) and the like. 

[0177] The "optionally substituted hydroxyl group" used 
includes, for example, hydroxy group, an optionally substi- 
tuted Cj.g alkoxy group, an optionally substituted C^^.^^ 
aryloxy group, an optionally substimted Cy.jg aralkyloxy 
group, etc. The "optionally substituted Ci.g alkoxy group, 
""optionally substituted 05,^4 aryloxy group" and "option- 
ally substituted C7.i6 aralkyloxy group" used are the same as 
given for the "optionally substituted C^.g alkoxy group, 
""optionally substituted C^,^^ aryloxy group" and "option- 
ally substituted Cy.jg aralkyloxy group" in Substituent group 
A, which will be later described. 

[0178] The "aromatic cyclic group" in "optionally substi- 
tuted aromatic cyclic group** includes, for example, an 
aromatic hydrocarbon group, an aromatic heterocyclic 
group, an aromatic fiised-ring group, an aromatic fused 
heterocyclic group, etc. 



[0179] The "aromatic hydrocarbon group" used includes, 
for example, a C^,^^ ar>'l group such as phenyl, 2-biphenylyl, 
3-biphenylyl, 4-biphenylyl, cyclooctatetraenyl, etc. 

[0180] The "aromatic heterocyclic group" used includes, 
for example, a 5- to 14-membered, preferably 5- to 10-mem- 
bered, more preferably 5- or 6-membered aromatic hetero- 
cyclic group containing 1 to 4 hctcro atoms of 1 or 2 
members selected from nitrogen, sulfur and oxygen atoms in 
addition to carbon atoms. Specific examples are thienyl 
(e.g., 2-thienyl, 3-thienyl), fijryl (e.g., 2-furyl, 3-fuiyl), 
pyridyl (e.g., 2-pyridyl. 3-pyridyl, 4-pyridyI), thiazolyl (e.g., 

2- thiazoly], 4-thiazolyl, 5 -thiazolyl), oxazolyl (e.g., 2-ox- 
azolyl, 4-oxazoIyl), pyrazinyl, pyrimidinyl (e.g., 2-pyrim- 
idinyl, 4-pyrimidinyI), pyrrolyl (e.g., 1-pyrrolyl, 2-pyrrolyl, 

3- pyrrolyl), imidazolyl (e.g., 1 -imidazolyl, 2-imidazolyl, 

4- imidazolyl), pyrazolyl (e.g., l-pyrazolyl, 3-pyrazolyl, 
4-pyrazolyl), pyridazinyl (e.g., 3-pyridazinyl, 4-pyridazi- 
nyl), isothiazolyl (e.g., 3-isothiazolyl), isooxazolyl (e.g., 
3-isooxazolyl), etc. 

[0181] The "aromatic fused-ring group" used includes a 
C^i^ aromatic fused-ring group such as naphthyl (e.g., 

1- naphthyl, 2-naphthyl), anthryl (e.g., 2-anthryl, 9-anthryl) 
and the like. 

[0182] The "aromatic fused heterocyclic group" used 
includes, for example, a 5- to 14-membcrd (preferably 5- to 
10-membered) bicyclic or tricyclic aromatic heterocyclic 
group containing 1 to 4 hetero atoms of 1 or 2 members 
selected from nitrogen, sulfur and oxygen atoms in addition 
to 3 to 11 carbon atoms, or a monovalent group formed by 
removing one optional hydrogen atom from a 7- to 10-mem- 
bered aromatic bridged-hetero ring in a 5- to 14-membered 
(preferably 5- to 10-mcmbcred) ring containing 1 to 4 hctcro 
atoms of 1 or 2 members selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms. Specific 
examples of these groups used are quinolyl (e.g., 2-quinolyl, 
3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinoIyl), isoquinolyl 
(e.g., 1 -isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-iso- 
quinolyl), indolyl (e.g., 1-indolyl, 2-indolyl, 3-indolyl), 

2- benzolhiazolyl, benzo[b]lhienyl (e.g., 2-benzo[b]lhienyl, 

3- benzo[b]thienyl), benzo[b]furanyl (e.g., 2-benzo[b]fura- 
nyl, 3-benzo[b]furanyl) and the like. 

[0183] The "substituent*' used for the "aromatic cyclic 
group" includes a substituent selected from the Substituent 
group A, which will be later described. 

[0184] For R\ there are used, for example, hydrogen 
atom, carbamoyl methyl, 2-carbamoylethyl, hydroxy methyl, 
1 -hydroxy ethyl, benzyl, 4 -hydroxy benzyl, 2-pyridylmethyl, 
3-pyridylmethyl, 4-pyridylmethyl, 2-thienylmethyl, 3-thie- 
nylraethyl, 1 -naphthylmethyl, 2-naphthylmethyl, 3-in- 
dolemelhyl, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec -butyl, tcrt-butyl, cyclohexylmelhyl, etc.; among others, 
hydroxymethyl, 1 -hydro xye thy 1, benzyl, 4-hydroxybenzyl, 
3-indolemethyl, methyl, isobutyl, etc. are preferably used, 
with particular preference of hydroxymethyl, 1-hydroxy- 
ethyl, etc. 

[0185] represents (1) hydrogen atom, (2) a cyclic or 
linear Cl^o alkyl group or (3) a C^iq alkyl group consisting 
of a cyclic alkyl group and a linear alkyl group. 

[0186] The cyclic C^.^j alkyl group used includes, for 
example, a C3.8 cycloalkyl group such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, etc. 
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[0187] 'Yhe linear C,.,o alkyl group includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, isopentyJ, neopentyl, hexyl, heptyl, octyl, 
nonanyl, decanyl, etc. 

[0188] The C,.,o aU^yl group consisting of a c>'c!ic a!k>'l 
group and a linear atkyl group used includes, for example, 
a C3.7 cycloalky!-C,.3 alkyl group such as cyclopentylm- 
ethyl, c>'clohexylmeihyl, etc. 

[0189] Preferably, is methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec -butyl, teri-butyl, cyclohexylm ethyl, etc.; 
among others, methyl, ethyl, isopropyl, isobutyl, sec-butyl, 
ten-butyl, etc. are preferred, with particular preference of 
isopropyl, isobutyl, etc. 

[0190] represents: 

(1) a C,.ft alkyl group having an optionally substituted basic 
group and further optionally having an additional substitu- 
ent, 

(2) an aralkyl group having an optionally substituted basic 
group and optionally having an additional substituent, 

(3) a C1.4 alkyl group having a non-aromatic cyclic hydro- 
carbon group of carbon atoms not greater than 7 having an 
optionally substituted basic group, and further optionally 
having an additional substituent, or, 

(4) a alkyl group having a non-aromatic heterocyclic 
group of carbon atoms not greater than 7 having an option- 
ally substituted basic group, and further optionally having an 
additional substituent. 

[0191] The "optionally substituted basic group" used 
includes, for example, (1) a guanidino group optionally 
having 1 or 2 substiments from a C,.^ alkyl, a Ci.g acyl (e.g., 
methyl, ethyl, propyl, isopropyl, butyl, acetyl, propionyl, 
etc.), etc., (2) an amino group optionally having 1 to 3 
substiruents from a Cj^g alkyl, a Ci.g acyl (e.g., methyl, 
ethyl, propyl, isopropyl, butyl, acetyl, propionyl, etc.), etc., 
(3) a Ci.g alkylcarbonyl-amino group (e.g., acelamido) 
optionally substituted with a guanidino group optionally 
having 1 or 2 substiiuents from a C^,^ alkyl, a Cj^^ acyl (e.g., 
methyl, ethyl, propyl, isopropyl, butyl, acetyl, propionyl, 
etc.), etc., (4) a C^.^ alkylcarbonyl-amino group (e.g., aceta- 
mido) optionally substituted with an amino group optionally 
having 1 to 3 substiiuents from a C^.g alkyl, a C1.5 acyl (e.g., 
methyl, ethyl, propyl, isopropyl, butyl, acetyl, propionyl, 
etc.), etc. Among others, preferred are guanidino, N-meth- 
ylguanidino, N,N-dimethylguanidino, N,N'-dimethylguani- 
dino, N-ethylguanidino, N-acetylguanidino, amino, N-me- 
thylamino, N,N-dimethylamino, aminoacetamido, 
guanidinoacetamido, amidino, etc. 

[0192] The "additional substituent" other than the "option- 
ally substituted basic group" used includes a substituent 
selected from the Substituent group A later described. 

[0193] The "Cj.g alkyl group" used includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, 
etc. 

[0194] The "aralkyl group" used includes, for example, a 
C,.!^ aralkyl group such as benzyl, phenethyl, diphenylm- 
ethyl, 1-naphthylmethyl, 2-naphthylmethyl, 2,2-diphenyl- 



ethyl, 3-phenyl propyl, 4-phenylbutyl, 5-phenylpent>i, 2-bi- 
phenylyhnethyl, 3-biphenylylmethyl, 4-biphenylylmeihyl, 
etc. 

[0195] The "non-aromatic cyclic hydrocarbon group of 
carbon atoms not greater than 7" used includes, for example, 
a C3.7 cycloalkyl group such as cyclopropyl, c>'clobutyl, 
cyclopentyl, cyclohexyl, etc. 

[0196] The "non-aromatic heterocyclic group of carbon 
atoms not greater than 7" used includes, for example, a 5- to 
10-membered non-aromatic heterocyclic group containing 1 
to 4 hetero atoms of 1 or 2 members selected from nitrogen, 
sulfur and oxygen atoms in addition to 1 to 7 carbon atoms, 
etc. Specifically used are pyrrolidinyl (e.g., l-pyrrolidinyl, 

2- pyrrolidinyI, 3 -pyrrolidinyl), an oxazolidinyl (e.g., 2-ox- 
azolidinyl), imidazolinyl (e.g., 1-imidazolinyl, 2-imidazoH- 
nyl, 4- imidazolinyl), piperidinyl (e.g., 1-piperidinyl, 2-pip- 
eridinyl, 3 -piperidinyl, 4-piperidinyl), piperazinyl (e.g., 
l-piperazinyl, 2-piperazinyl), morpholino, thiomorpholino, 
etc, 

[0197] The "C1.4 alkyl group" used includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, etc. 

[0198] For R^, there are used, for example, (1) 3-guani- 
dinopropyl, 3-(N-methylguanidino)propyl, 3-(N,N-dimeth- 
ylguanidino)propyl, 3-(N,N'-dimethylguanidino)propyl, 

3- (N-elhylguanidino)propyl, 3-(N-propylguanidino)propyl, 

3- (N-acetylguanidino)propyl, 4-guanidinobutyl, 4-(N-meth- 
ylguanidino)butyl, 2-guanidinoethyl, 2-(N-methylguanidi- 
no)ethyl, 4-aminobutyl, 4-(N-methylamino)butyl, 4-(N,N- 
dimethylamino)butyl, 3-aminopropyl, 2-aminoethyl, 
aminomethyl, aminoacetamidomethyl, guanidinoacetami- 
domelhyl, 2-(guanidinocarbonyl)ethyl, (2) 4-guanidinobcn- 
zyl, 4-aminobcnzyl, (3) 4-guanidinocyclohcxylmethyl, 

4- aminocyclohexyl methyl, (4) l-amidinopiperidin-4-ylm- 
ethyl, etc.; among others, preferred are 3-guanidinopropyl, 
3-(N-methylguanidino)propyl, 3-(N,N-dimethylguanidino- 
)propyl, 3-(N,N'-dimethylguanidino)propyl, 3-(N-eth- 
ylguanidino)propyl, 3-(N-propylguanidino)propyl, 3-(N- 
acctylguanidino)propyl, 4-guanidinobutyl, 4-(N- 
methylguanidino)butyl, 2-guanidinoethyl, 2-(N- 
methylguarLidino)ethyl, 4-aminobutyl, 4-(N- 
methylamino)butyl, 4-(N,N-dimethylamino)butyl, 
3-aminopropyl, 2-aminoethyl, 4-aminobenzyI, aminoaceta- 
midomethyl, guanidinoacetamidomethyl, etc., and particu- 
larly preferred arc 3-guanidinopropyl, 3-(N-methylguanidi- 
no)propyl, 3-(N,N-dimethylguanidino)propyl, 3-(N,N'- 
dimethylguanidino)propyl, 3-(N-ethylguanidino)propyl, 
3-(N-acetylguanidino)propyl, 4-guanidinobutyl, 4-(N-meth- 
ylguanidino)butyl, 2-guanidinoethyl, 4-aminobutyl, etc. 

[0199] R"* represents a C1.4 alkyl group, which may 
optionally be substituted with a substituent selected from the 
group consisting of: 

(1) an optionally substituted C5.12 aromatic hydrocarbon 

group; 

(2) an optionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms and 
hetero atoms selected from the group consisting of nitrogen, 
oxygen and sulfur atoms; 

(3) an optionally substituted Cg.14 aromatic fused-ring 
group; 
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(4) an optionally substituted 5- to 14-membered aromatic 
fused heteroc>'clic group consisting of 3 to 1 1 carbon atoms 
and hetero atoms selected fiiom the group consistiE^ of 
nitrogen, oxygen and sulfur atoms; 

(5) an optionally substituted non-aromatic cyclic hydrocar- 
bon group having carbon atoms not greater than 7, and 

(6) an optionally substituted non-aromatic heterocyclic 
group having carbon atoms not greater than 7; among others, 
preferred are a C, .4 alkyl group substituted with a substituent 
selected from the group consisting of: 

(1) an optionally substituted aromatic hydrocarbon 

group; 

(2) an optionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms and 
hetero atoms selected from the group consisting of nitrogen, 
oxygen and sulfur atoms; 

(3) an optionally substituted Cg.^ aromatic fiased-ring 
group; 

(4) an optionally substituted 5- to 14-membered aromatic 
fused heterocyclic group consisting of 3 to 11 carbon atoms 
and hetero atoms selected from the group consisting of 
nitrogen, oxygen and sulfur atoms; 

(5) an optionally substituted non-aromatic cyclic hydrocar- 
bon group having carbon atoms not greater than 7; and, 

(6) an optionally substituted non-aromatic heterocyclic 
group having carbon atoms not greater than 7. 

[0200] The "C1.4 alkyl group" used includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
lerl-bulyl, etc. 

[0201] The "Cg.ij aromatic hydrocarbon group" used 
includes, for example, a monocyclic €5.12 aromatic hydro- 
carbon group such as phenyl, cyclooctatcuraenyl, etc. 

[0202] The "5- to 14-membered aromatic heterocyclic 
group consisting of 1 to 7 carbon atoms and hetero atoms 
selected from the group consisting of nitrogen, oxygen and 
sulftjr atoms" used includes, for example, a 5- to 14-mem- 
bered, preferably 5- to lO-membered, more preferably 5- or 
6-membered monocyclic aromatic heterocyclic group con- 
taining 1 to 4 hetero atoms of 1 or 2 members selected from 
nitrogen, sulfur and oxygen atoms in addition to 1 to 7 
carbon atoms. Specific examples used are thienyl (e.g., 
2-thienyl, 3-thienyl), furyl (e.g., 2-furyl, 3-fijryl), pyridyl 
(e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl), thiazolyl (e.g., 2-thia- 
zolyl, 4-thiazolyl, 5-thiazolyl), oxazolyl (e.g., 2-oxazolyl, 
4-oxazolyl), pyrazinyl, pyrimidinyl (e.g., 2-pyrimidinyl, 
4-pyrimidinyl), pyrrolyl (e.g., 1-pyrrolyl, 2-pyrrolyl, 3-pyr- 
rolyl), imidazolyl (e.g., 1-imidazolyl, 2-irai(iazolyl, 4-imi- 
dazolyl), pyrazolyl (e.g., l-pyrazolyl, 3-pyrazolyl, 4-pyra- 
zolyl), pyridazinyl (e.g., 3-pyridazinyl, 4-pyridazinyl), 
isothiazolyl (e.g., 3-isothiazolyl), isoxazolyl (e.g., 3-isox- 
azolyl), etc. 

[0203] The "Cg^,^ aromatic ftised-ring group" used 
includes, for example, naphthyl (e.g., 1-naphthyl, 2-naph- 
thyl), anthiyl (e.g., 2-anthiyl, 9-anthiyl), etc. 

[0204] The "optionally substituted 5- to 14-membered 
aromatic fused heterocyclic group consisting of 3 to 11 
carbon atoms and hetero atoms selected from the group 
consisting of nitrogen, oxygen and sulfur atoms** includes, 



for example, a 5- to 14-memberd (preferably 5- to 10-mem- 
bered) bicyclic or tricyclic aromatic heterocyclic group 
containing 1 lo 4 hetero atoms of 1 or 2 members selected 
from nitrogen, sulfiir and oxygen atoms in addition to 3 to 
1 1 carbon atoms, or a monovalent group formed by remov- 
ing one uptioudj hydiugen atom from a 7- lu 1 0-membered 
aromatic bridged-hetero ring in a 5- to 14-membered (pref- 
erably 5- to 10-membered) ring containing 1 to 4 hetero 
atoms of 1 or 2 members selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms. Specific 
examples used are quinolyl (e.g., 2-quinolyl, 3-quinolyl, 
4-quinolyl, 5-quinolyl, 8-quinolyl), isoquinolyl (e.g., 1-iso- 
quinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl), 
indolyl (e.g., 1-indolyl, 2-indolyl, 3-indolyl), 2-benzothiaz- 
olyl, benzo[b]thienyl (e.g., 2-benzo[b]thienyl, 3-benzo[b] 
thienyl), benzo[b]furanyl (e.g., 2-benzo[b]furanyl, 3-benzo 
[b]iuranyl), etc. 

[0205] The "non-aromatic cyclic hydrocarbon group of 
carbon atoms not greater than 7'* used includes, for example, 
a C3.7 cycloalkyl group such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, etc. 

[0206] The "non-aromatic heterocyclic group of carbon 
atoms not greater than 7" used includes, for example, a 5- to 
10-membered non-aromatic heterocyclic group containing 1 
to 4 hetero atoms of 1 or 2 members selected from nitrogen, 
sulfur and oxygen atoms, in addition to 1 to 7 carbon atoms, 
such as pyrrolidinyl (e.g., l-pyrrolidinyl, 2-pyrrolidinyl, 
3-pyrrolidinyl), an oxazolidinyl (e.g., 2-oxazolidinyl), imi- 
dazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl, 4-imida7joli- 
nyl), piperidinyl (e.g., 1-piperidinyl, 2-piperidinyl, 3-pip- 
eridinyl, 4-piperidinyl), piperazinyl (e.g., 1 -piperazinyl, 
2-piperazinyl), moipholino, thiomorpholino, etc. 

[0207] The substituents used in these "C^i2 aromatic 
hydrocarbon group,""5- to 14-mcmbered aromatic hetero- 
cyclic group consisting of 1 to 7 carbon atoms and hetero 
atoms selected from the group consisting of nitrogen, oxy- 
gen and sulfur atoms,'**'C8.i4 aromatic fused-ring group, "*'5- 
to 14-membered aromatic fused heterocyclic group consist- 
ing of 3 to 11 carbon atoms and hetero atoms selected from 
the group consisting of nitrogen, oxygen and sulfur atoms, 
""non-aromatic cyclic hydrocarbon group of carbon atoms 
not greater than 7" and *'non-aromatic heterocyclic group of 
carbon atoms not greater than 7" include, for example, 
substituents selected from 0x0, a halogen atom (e.g., fluo- 
rine, chlorine, bromine, iodine, etc.), a C^^^ alkylenedioxy 
(e.g., methylenedioxy, ethylenedioxy, etc.), nitro, cyano, an 
optionally substituted Ci.e alkyl, an optionally substituted 
C^^ alkenyl, an optionally substituted Cj.e alkynyl, an 
optionally substituted Cj.g cycloalkyl, an optionally substi- 
tuted Cg.i4 aryl, an optionally substituted Cj.^^ aralkyl, an 
optionally substituted C^.g alkoxy, hydroxy, an optionally 
substituted Q.14 aryloxy, an optionally substituted C^.,^ 
aralkyloxy, mercapto, an optionally substituted C,.6 alky- 
Ithio, an optionally substituted C^i4 arylthio, an optionally 
substituted C7.16 aralkylthio, an optionally substituted amino 
[amino, an optionally substituted mono- or di-Cj^g alkyl- 
amino (e.g., methylamino, dimethylamino, ethylamino, 
diethylamino, propylamino, isopropylamino, etc.), an 
optionally sulsstituted mono- or di-Cj.^ alkenyl-amino (e.g., 
vinylamino, propenylamino, isopropenylamino), an option- 
ally substituted C2.6 alkynyl-araino (e.g., 2-butyn-l-yl- 
amino, 4-pentyn-l-y1-amino, 5-hexyn-l-yl-amino), an 
optionally substituted mono- or di-C3.s cycloalkyl-amino 
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(e.g., cyclopropylamino, cyclohexylamino), an optionally 
substituted C^.i^ aryl -amino (e.g., phenylamino, diphenyl] 
amino, naphthylamino), an optionally substituted Cj.g 
alkoxy-amino (e.g., methoxyamino, ethoxyamino, pro- 
poxyamino, isopropoxyamino), fonnylamino, an optionally 
substituted C^,^ aikyicarbonyi-amino (e.g., acetyiamino, 
propionylamino, pivaloylamino, etc.), an optionally substi- 
tuted C3.8 cycloalkyl-carbonylamino (e.g., cyclopropylcar- 
bonylamino, cyclopentylcarbonyl amino, cyclohexylcarbo- 
nylamino, etc.), an optionally substitmed C6.,4 aryl- 
carbonylamino (e.g., benzoylamino, naphthoylamino, etc.), 
an optionally substituted C^.g alkoxy-carbonylamino (e.g., 
methoxycarbonylamino, ethoxycarbonylamino, propoxycar- 
bonylamino, butoxycarbonylamino, etc.), an optionally sub- 
stituted Ci.g alkylsulfonylamino (e.g., methylsulfony- 
lamino, ethylsulfonylaraino, etc.), an optionally substituted 
Cfi^ arylsulfonylamino (e.g., phcnylsulfony lamino, 2-naph- 
thylsulfonylamino, 1-naphthylsulfony lamino, etc.)], formyl, 
carboxy, an optionally substituted C^.^ alkylcarbonyl (e.g., 
acetyl, propionyl, pivaloyl, etc.), an optionally substituted 
C^^ cycloalkylcarbonyl (e.g., cyclopropylcarbonyl, cyclo- 
pentylcarbonyl, cyclohexylcarbonyl, 1 -methyl eye lohexyl- 
carbonyl, etc.), an optionally substituted C^i4 arylcarbonyl 
(e.g., benzoyl, 1-naphlhoyl, 2-naphthoyl, etc.), an optionally 
substituted C,.!^ aralkylcarbonyl (e.g., phenylacctyl, 3-phe- 
nylpropionyl, etc.), an optionally substituted 5- to 7-mem- 
bered heterocyclic carbonyl containing 1 to 4 hetero atoms 
of 1 or 2 members selected from nitrogen, sulllir and oxygen 
atoms in addition to carbon atoms (e.g., nicotinoyl. isoni- 
cotinoyl, thenoyl, furoyl, morpholinocarbonyl, thiomor- 
pholinocarbonyl, piperazin-l-ylcarbonyl, pyrrolidin- 1 -yl- 
carbonyl, etc.), an optionally esterified carboxyl, an 
optionally substituted carbamoyl group, an optionally sub- 
stituted C1.6 alkylsulfonyl (e.g., methylsulfonyl, ethylsulfo- 
nyl, etc.), an optionally substituted Ci.g alkylsulfinyl (e.g., 
methylsulfinyl, ethylsulfinyl, etc.), an optionally substituted 
^6-14 arylsulfonyl (e.g., phenylsulfonyl, 1-naphthylsulfonyl, 
2-naphthylsulfonyl, etc.), an optionally substituted C^ia 
arylsulfinyl (e.g., phenylsulfinyl, l-naphthylsulfinyl, 
2-naphthylsulfinyl, etc.), an optionally substituted Ci.g alky- 
Icarbonyloxy (e.g., acetoxy, propionyloxy, etc.), an option- 
ally substituted C^i^ arylcarbonyloxy (e.g., benzoyloxy, 
naphthylcarbonyloxy, etc.), an optionally substituted Ci.g 
alkoxycarbonyloxy (e.g., methoxycarbonyloxy, ethoxycar- 
bonyloxy, propoxycarbonyloxy, butoxycarbonyloxy, etc.), 
an optionally substituted a mono-Cj.g alkylcarbamoyloxy 
(e.g., methylcarbamoyloxy, ethylcarbamoyloxy, etc.), an 
optionally substituted di-C,.6 alkylcarbamoyloxy (e.g., dim- 
ethylcarbamoyloxy, diethylcarbamoyloxy, etc.), an option- 
ally substituted a mono- or di-C6.,4 arylcarbamoyloxy (e.g., 
phenylcarbamoyloxy, naphthylcarbamoyloxy, etc.), an 
optionally substituted heterocyclic group, sulfo, sulfamoyl, 
sulfinamoyl, sulfenamoyl, or a group of 2 or more (e.g., 2 or 
3) of these substituents combined, and the like (Substituent 
group A). The number of the substituents is not particularly 
limited but these rings may have 1 to 5, preferably 1 to 3 
substituents in substitutable positions; when there are two or 
more substituents, these substituents may be the same or 
different. 

[0208] The "optionally esterilied carboxyl group" in the 
Substituent group A includes, for example, an optionally 
substituted Ci.g alkoxycarbonyl (e.g., methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, tert-butoxy carbonyl, 
etc.), an optionally substituted Cg_i4 aryloxycarbonyl (e.g., 



phenoxycarbonyl, etc.), an optionally substituted C7.,6 
araIkylox>'carbonyl (e.g., benzyloxycarbonyl, phenethy- 
loxycarbonyl, etc.), and the like. 

[0209] The "Ci.e alkyl" in the "optionaUy substituted C, .g 
alkyl" in the Substituent group A includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobut>i, sec-butyl, 
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, etc. 

[0210] The "Cj.g alkenyl" of the "optionally substituted 
C^^ alkenyl" in the Substituent group A includes, for 
example, vinyl, propenyl, isopropenyl, 2-buten-l-yl, 
4-penten-l-yl, 5-hexen-l-yI, etc. 

[0211] The "C2.6 alkynyl" in the "optionally substituted 
alkynyl" in the Substituent group A includes, for 
example, 2-bulyn-l-y], 4-pentyn-l-yl, S-hexyn-l-yl, etc. 

[0212] The "C3.8 cycloalkyl" in the "optionally substituted 
cycloalkyl" in the Substituent group A includes, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 

etc. 

[0213] The aryl in the optionally substituted C5.14 
aryl in the Substituent group A includes, for example, 
phenyl, 1-naphthyl, 2-naphthyl, 2-biphenylylj 3-biphenylyl, 
4-biphenylyl, 2-anthryl, etc. 

[0214] The "C^.j^ aralkyl" in the "optionally substituted 
C^j^ aralkyl" in the Substituent group .A. includes, for 
example, benzyl, phenethyl, diphenyllmethyl, 1-naphthylm- 
ethyl, 2-naphthylmethyl, 2,2-diphenyllethyl, 3-phenylpro- 
pyl, 4-phenylbutyl, 5-phenylpentyl, 2-biphenylylmethyl, 
3-biphenylylmelhyl, 4-biphenylylmelhyl), etc. 

[0215] The "Ci.g alkoxy" in the "optionally substituted 
alkoxy" in the Substituent group A includes, for 
example, melhoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, sec-butoxy, pentyloxy, hexyloxy, etc. 

[0216] The "C6.14 aryloxy" in the "optionally substituted 
C^iA aryloxy" in the Substituent group A includes, for 
example, phenyloxy, 1 -naphthyloxy, 2-naphthyIoxy, etc. 

[0217] The "C7.16 aralkyloxy" in the "optionally substi- 
tuted C^.jg aralkyloxy" in the Substituent group A includes, 
for example, benzyloxy, phenethyloxy, etc. 

[0218] The "Ci.g alkylthio" in the "optionally substituted 
C1.6 alkylthio" in the Substituent group A includes, for 
example, methylthio, ethylthio, propylthio, isopropylthio, 
butylthio, sec-butylthio, tert-butylthio, etc. 

[0219] The "Q.14 arylthio" in the "optionally substituted 
Cg.14 arylthio" in the Substituent group A includes, for 
example, phenylthio, 1-naphthylthio, 2-naphthylthio, etc, 

[0220] The "Cj,^^ aralkylthio" in the "optionally substi- 
tuted C7.,g aralkylthio" in the Substituent group A includes, 
for example, benzylthio, phenethyllhio, etc. 

[0221] The substituents in the Substituent group A for 
these "C,.6 alkoxycarbonyl,****C,.6 alkyi group,""C2.6 alk- 
enyl,""C2.6 alkynyl,"**Ci.6 alkoxy,"**Ci.<s allqflthio," Cj.g 
alkylamino," C2.6 alkenylamino,*'**C2.6 alkynylamino," Cj.g 
alkoxyamino,"**Cj g aIkylcarbonyl,****C, ^ alkylsulfonyl, 
"X,.fi alkylsumnyl,"**C,.rt alkylcari)onylamino,"X, 
alkoxycarbonylamino,"*'C|.<j alkylsulfonylamino,"**C, .g 
alkylcarbonyloxy,*'**Ci.6 alkoxycarbonyloxy,""mono-Cj 
alkylcarbamoyloxy" and "di-Cj.g alkylcarbamoyloxy" 
include, for example, 1 to 5 substituents selected from a 
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halogen atom (e.g., fluorine atom, chlorine atom, bromine 
atom, iodine atom), carboxy, hydroxy, amino, a mono- or 
di-Cj^ alkylamino, a mono- or di-Cjj.,4 arylamino, a Cj.g 
cycloalkyl, a C,.^ alkoxy, a C,.5 alkoxycarbonyl, a C,_g 
alkylihio, a Ci.<j alkylsulfmyl, a Cj.g alkylsulfonyl, the 
optionally esterified carboxyl described above, carbamoyl, 
thiocarbamoyl, a mono-C,.^ alkylcarbamoyl (e.g., methyl- 
carbamoyl, ethylcarbamoyl, etc.), a di-C^.g alkylcarbamoyl 
(e.g., dimethylcarbamoyl, diethylcarbamoyl, ethylmethyl- 
carbamoyl, etc.), a mono- or di-C6_,4 arylcarbamoyi (e.g., 
phenylcarbamoyl, 1-naphthyl carbamoyl, 2-naphthylcarbam- 
oyl, etc.), a mono- or di-5- to 7-membered heterocyclic 
carbamoyl containing 1 to 4 hetero atoms of 1 or 2 members 
selected from nitrogen, sulfur and oxygen atoms in addition 
to carbon atoms (e.g., 2-pyridylcarbaraoylj 3-pyridylcar- 
bamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-thie- 
nylcarbamoyl, etc.) and the like. 

[0222] The substituents in the Substituent group A for the 
"Cg.j4 aryloxycarbonyl,"*'C7 araIkyloxycarbonyl,'***C3.8 
cycloalkyir*C^i4 ^ryl^C^..^ aralkyir*Ce.,4 aryloxy, 
***'C7.ifi aralkyloxy,*"*C6.i4 arylthior'C,.!^, aralkylthio," C^^ 
cycloalkylamino, C^i4 aiylamino, "C3.8 cycloalkylcaibo- 
nyl,'**'C<j.|4 arylcarbony!,'**C7.,6 ardlkyIcarbonyl/**5- to 
7-membered heterocyclic carbonyl containing 1 to 4 hetero 
atoms of 1 or 2 members selected from nitrogen, sulfur and 
oxygen atoms in addition to carbon atoms,****C5.j4 arylsul- 
fonyI/-*C<j_i4 arylsulfinyl,'**'C3,8 cycloalkylcarbonylamino, 
4 arylcarbonylamino,*'**C6.i4 arylsulfonylaminOj^^Cg. 
14 arylcarbonyloxy" and "mono- or di-C6.,4 
arylcarbamoyloxy" include, for example, 1 to 5 substituents 
selected from a halogen atom, hydroxy, carboxy, nitre, 
cyano, the optionally substituted C^^ alkyl described above, 
the optionally substimted Cj.^ alkenyl described above, the 
optionally substituted Cj.^ alkynyl described above, the 
optionally substituted C3.R cycloalkyl described above, the 
optionally substituted C,.g alkoxy described above, the 
optionally substituted C,.g alkylthio described above, the 
optionally substituted alkylsulfinyl described above, the 
optionally substituted Cj.^ alkylsulfonyl described above, 
the optionally esterified carboxyl described above, carbam- 
oyl, thiocarbamoyl, a mono-C^.g alkylcarbamoyl, a di-C^,^^ 
alkylcarbamoyl, a mono- or di-C5.,4 arylcarbamoyi. a mono- 
or di-5- to 7-raerabcrcd heterocyclic carbamoyl containing 1 
to 4 hetero atoms of 1 or 2 members selected from nitrogen, 
sulftir and oxygen atoms in addition to carbon atoms, and the 
Hke. 

[0223] The "optionally substituted heterocyclic group" in 
the Substituent group A includes, for example, a 5- to 
1 4-membered (monocyclic, bicyclic or tricyclic) heterocy- 
clic group containing 1 to 4 hetero atoms of 1 or 2 members 
selected from nitrogen, sulfur and oxygen atoms in addition 
to carbon atoms, which may optionally be substituted with 
a halogen atom, hydroxy, carboxy, nitro, cyano, the option- 
ally substituted Cj.5 alkyl described above, the optionally 
substituted Cj.e alkenyl described above, the optionally 
substituted Cj.e alkynyl described above, the optionally 
substituted €3.8 cycloalkyl described above, the optionally 
substituted C^^^ aryl described above, the optionally sub- 
stituted C,.0 alkoxy described above, the optionally substi- 
tuted C|.fs alkylthio described above, the optionally substi- 
tuted Ce.i4 arylthio described above, the optionally 
substituted Cj.^^ aralkylthio described above, the optionally 
substituted C^.^ alkylsulfinyl described above, the optionally 
substituted arylsulfinyl described above, the optionally 



substituted alk>'lsulfonyl described above, the option- 
ally substituted C^i^ aiylsulfonyl described above, the 
optionally esterified carboxyl described above, carbamoyl, 
thiocarbamoyl, a mono-C,,^ alkylcarbamoyl, a di-lower 
alkylcarbamoyl, a mono- or di-C6.,4 arylcarbamoyi, a mono- 
ordi-5- to 7-mcmbcrcd heterocyclic carbamoyl containing 1 
to 4 hetero atoms of 1 or 2 members selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms, or the 
like; preferably (i) a 5- to 1 4-membered (preferably, 5- to 
10-membered) aromatic heterocyclic group, (ii) a 5- to 
10-merabered non-aromatic heterocyclic group or (iii) a 
monovalent group formed by removing one optional hydro- 
gen atom from a 7- to 10-membered bridged-hetero ring, and 
more preferably, a 5-membered aromatic heterocyclic 
group. Specifically used are an aromatic heterocyclic group 
such as thienyl (e.g., 2-thienyl, 3-thienyl), furyl (e.g., 2- fu- 
ry I, 3-fijryl), pyridyl (e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl), 
Ihiazolyl (e.g., 2-lhiazolyl, 4-lhiazolyl, 5-thiazolyl), 
oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl), quinolyl (e.g., 
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl), 
isoquinolyl (e.g., 1-isoquinolyl, 3-isoquinolyl, 4-iso- 
quinolyl, 5-isoquinolyl), pyrazinyl, pyrimidinyl (e.g., 2-py- 
rimidinyl, 4-pyrimidinyl), pyrrolyl (e.g., l-pyrrolyl, 2-pyr- 
rolyl, 3-pyrrolyl), iraidazolyl (e.g., 1-imidazolyl, 

2- iraidazolyl, 4-imidazolyl), pyrazolyl (e.g., 1-pyrazolyl, 

3- pyrazolyl, 4-pyrazolyl), pyridazinyl (e.g., 3-pyridazinyl, 

4- pyridazinyl), isothiazolyl (e.g., 3-isothiazolyl), isoxazolyl 
(e.g., 3-isoxazolyl), indolyl (e.g., 1-indolyl, 2-indolyl, 3-in- 
dolyl), 2-benzothiazolyl, benzo[b]thienyl (e.g., 2-benzo[b] 
thienyl, 3-benzo[b]thienyl), benzo[b]fijranyl (e.g., 2-benzo 
[b]furdnyl, 3-benzo[b]furanyl), etc., a non-aromatic 
heterocyclic group such as pyrrolidinyl (e.g., 1 -pyrrol idinyl, 

2- pyrrolidinyl, 3 -pyrrolidinyl), oxazolidinyl (e.g., 2-oxazo- 
lidinyl), imidazolinyl (e.g., 1-imidazolinyl, 2-imidazolinyl, 
4-imidazolinyl), piperidinyl (e.g., 1-piperidinyl, 2-piperidi- 
nyl, 3-piperidinyl, 4 -piperidinyl), piperazinyl (e.g., 1-piper- 
azinyl, 2-piperazinyl), morpholino, thiomorpholino, etc. 

[0224] The "optionally substituted carbamoyl group** in 
the Substituent group A includes a carbamoyl group, which 
may optionally be substituted with the optionally substituted 
Ci,g alkyl described above, an optionally substituted Cj.g 
alkenyl, an optionally substituted Cj.e alkynyl, an optionally 
substituted Cj.g cycloalkyl, an optionally substituted C^i4 
aryl, an optionally substituted heterocyclic group, etc. Spe- 
cific examples are carbamoyl, thiocarbamoyl, a mono-Ci.g 
alkylcarbamoyl (e.g., m ethylcarbamoyl, ethylcarbamoyl, 
etc.), a di-Ci.g alkylcarbamoyl (e.g., dimethylcarbamoyl, 
diethylcarbamoyl, ethylmethylcarbamoyl, etc.), a C,.6 alkyl 
(C1.6 alkoxy )carbamoyl (e.g., methyl(melhoxy)carbamoyl, 
ethyl(methoxy)carbamoyl), a mono- or di-C^j4 arylcarbam- 
oyi (e.g., phenylcarbamoyl, 1-naphthylcarbamoyl, 2-naph- 
thylcarbamoyl, etc.), a mono- or di-5- to 7-membered het- 
erocyclic carbamoyl containing 1 to 4 hetero atoms of 1 or 
2 members selected from nitrogen, sulfur and oxygen atoms 
in addition to carbon atoms (e.g., 2-pyridyl carbamoyl, 3-py- 
ridylcarbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 

3- thienyIcarbamoyl, etc.), a 5- to 7-membered cyclic car- 
bamoyl (e.g., 1 -pyrrol idinylcarbonyl, 1-piperidinylcarbonyl, 
hexamethyleneiminocarbonyl), and the like. 

[0225] The "optionally substituted amino*' in the Substitu- 
ent group A includes an amino, which may optionally be 
substituted with I or 2 groups selected from the optionally 
substituted Ci.g alkyl, the optionally substituted C2.6 alkenyl 
described above, the optionally substituted C2.6 alkynyl 
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described above, the opiionally substituted cycloalkyl 
described above, the optionally substituted C^,i4 aryl 
described above, the optionally substituted Cj.g alkoxy 
described above described above, formyl, the optionally 
substituted C^^ alkylcarbonyl described above, the option- 
ally substiiuied €3.8 cycloalkylcarbonyl described above, 
the opiionally substituted C^i^ arylcarbonyl described 
above, the optionally substituted C^,^ alkoxycarbonyl 
described above, the optionally substituted C^,^ alk\isulfo- 
nyl described above, an optionally substituted arylsul- 
fonyl) and the like. 

[0226] More preferably, the substituenls for the "C^i2 
aromatic hydrocarbon group,'*'*5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms and 
hetero atoms selected from the group consisting of nitrogen, 
oxygen and sulfur atoms,"'*C8.,4 aromatic fused-ring group, 
'***5- to 14-membered aromatic fused heterocyclic group 
consisting of 3 to 11 carbon atoms and hetero atoms selected 
from the group consisting of nitrogen, oxygen and sulfiir 
atoms,'*'non-aromatic cyclic hydrocarbon group of carbon 
atoms not greater than 7" and "non-aromatic heterocyclic 
group of carbon atoms not greater than 7*' include a halogen 
atom, hydroxy, a C,_6 alkoxy, an optionally halogenated Cj.g 
alkyl, an opiionally halogenated Cj.g alkoxy, amino, nitro, 
cyano, etc. 

[0227] Examples of used include: 

[0228] (1) "a alkyl group having an optionally sub- 
slituled C^.i2 aromatic hydrocarbon group" such as benzyl, 
2-fluoroben2yl, 3-fluorobenzyl, 4-fluorobenzyl, 4-chlo- 
robenzyl, 3,4-difluorobenzyl, 3,4-dichlorobenzyl, penlafluo- 
robenzyl, 4 -hydroxy benzyl, 4-methoxy benzyl, 3-trifluorom- 
ethylbenzyl, 4-aminobenzyl, 4-nitrobenzyl, 4-cyanobcnzyl, 
phenethyl, etc.; 

[0229] (2) "a alkyl group having an optionally sub- 
stituted 5- to 14-membered aromatic heterocyclic group 
consisting of 1 to 7 carbon atoms and hetero atoms selected 
from the group consisting of nitrogen, oxygen and sulfur 
atoms*' such as 2-pyridylmethyl, 3-pyridylmethyl, 4-py- 
ridylmelhyl, 2-thienylmethyl, 3-thienylraethyl, 4-lhiazolyl- 
methyl, etc.; 

(3) "a C1.4 alkyl group having an optionally substituted C8_j4 
aromatic fused-ring group" such as 1 -naphthyknethyl, 
2-naphlhyhncthyL inden-2-ylmelhyl, etc.; 

[0230] (4) "a Ci_4 alkyl group having an optionally sub- 
stituted 5- lo 14-membered aromatic fused heterocyclic 
group consisting of 3 to 11 carbon atoms and hetero atoms 
selected from the group consisting of nitrogen, oxygen and 
sulfur atoms" such as 3-indolemethyl, l-fonnylindol-3-yl- 
methyl, 3-benzo[b]thienylmethyl, 2-quinolylmethyl, etc.; 

(5) "a alkyl group having an optionally substituted 
non-aromatic cyclic hydrocarbon group having carbon 
atoms not greater than 7" such as cyclohcxylmcthyl, cyclo- 
pentyimeihyl, indan-2-ylmethyl, etc.; 

[0231] (6) "a alkyl group having an optionally sub- 
stituted non-aromatic heterocyclic group having carbon 
atoms not greater than 7** such as 4-piperidinylmethyl, 
tetrahydrofurfuiyl, tctrahydrofuran-2-yl, telrahydropyran-3- 
yl, indolin-3-yl, etc.; among others, preferred are benzyl, 
2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 4-hydroxy- 
benzyl, 4-aminobenzyl, 4-nitrobenzyl, 4-chlorobenzyl, 



4-methoxybeiizyl, 4-cyanobenzyl, 3-trifluoromeihylbenzyl, 
3,4Klich]orobenzyl, 3,4-difluorobenzyl, pentafluorobenzyl, 

3- pyridyhnethy], 4-pyridylmethyl, 3-indolemeihyl, 
1 -formylindol-3-ylmethyl, 3-benzo[b]thienylmethyl, 

2- quinoIylmclhyl, 1 -naphthyknethyl, 2-naphlhylmethyl, 
cyciohexylmethyi, phenethyl, etc., and more preferably, 
benzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-ftuorobenzyl, 

4 - hydroxy benzyl, 4-aminobenzyl, 4-nitrobenzyl, 4-chlo- 
robenzyl, 4-methoxybenzyl, 4-cyanobenzyl, 3-trifluorom- 
ethylbenzyl, 3,4-dichlorobenzyl, 3,4-difluorobenzyl, pen- 
tafluorobenzyl, 3-pyridyImethyl, 4-pyridylmethyl, 

3- indolemethyl, 3-benzo[b]thienylmethyl, 1-naphthylm- 
ethyl, 2-naphthylmethyl, cyciohexylmethyi, etc. 

[0232] X represents a group shown by formula: 

— NHCH(Q ')YQ2C(=Z*)- 

(wherein, each symbol has the same signiflcance as 
described above). 

[0233] represents a C,^ alkyl group optionally substi- 
tuted with a substituent selected from the group consisting 
of: 

(1) an optionally substituted Ce.,2 aromatic hydrocarbon 

group; 

(2) an opiionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms and 
hetero atoms selected from the group consisting of nitrogen, 
oxygen and sulfur atoms; 

(3) an optionally substituted Cg.14 aromatic fused-ring 
group; 

(4) an optionally substimied 5- to 14-membered aromatic 
fiased heterocyclic group consisting of 3 to 11 carbon atoms 
and hetero aloms selected from the group consisting of 
nitrogen, oxygen and sulfur atoms; 

(5) an optionally substituted non-aromatic cyclic hydrocar- 
bon group having carbon atoms not greater than 7; and 

(6) an optionally substituted non-aromatic heterocyclic 
group having carbon atoms not greater than 7; and the same 
substituenls as in R'* are used. 

[0234] Examples of include: 

[0235] (1) "a C,^ alkyl group having an optionally sub- 
stituted Cg.j2 aromatic hydrocarbon group'* such as benzyl, 
2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 4-chlo- 
robenzyl, 3,4-difluorobenzyl, 3,4-dichlorobenzyl, pentafluo- 
robenzyl, 4-hydroxybenzyl, 4-methoxybenzyl, 4-trifluorom- 
ethylbenzyl, 4-aminobenzyl, 4-iiitrobenzyl, 4-cyanobenzyI, 
phenethyl, etc.; 

[0236] (2) "a C,^ alkyl group having an optionally sub- 
stituted 5- to 14-membercd aromatic heterocyclic group 
consisting of 1 to 7 carbon atoms and hetero atoms selected 
from the group consisting of nitrogen, oxygen and sulfur 
atoms" such as 2-pyridylmethyl, 3-pyridylmethyl, 4-py- 
ridylmethyl, 2-thienylmethyl, 3-thienylmethyl, 4-thiazolyl- 
methy, etc.; 

(3) "a C1.4 alkyl group having an optionally substituted Cg.14 
aromatic fused-ring group** such as 1 -naphthylmethyl, 
2-naphthylmethyl, inden-2-ylmethyl, etc. 

[0237] (4) "a C,^ alkyl group having an optionally sub- 
stituted 5- to 14-membered aromatic fused heterocyclic 
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group consisting of 3 to 11 carbon atoms and hetero atoms 
selected from the group consisting of nitrogen, oxygen and 
sulfur atoms** such as 3-tndolemethyl, 1 -formylindol-3-yI- 
methyl, 3-benzo[b]ihienylmethyl, 2-quinolylmethyl, etc.; 

(5) "a C.^ alkyl group having an optionally substituted 
non-aromatic cyclic hydrocarbon group having carbon 
atoms not greater than 7" such as cyclohexylmethyl, cyclo- 
pentylmethyl, indan-2-ylmethyI, etc.; 

[0238] (6) "a Ci_^ alkyl group having an optionally sub- 
stituted non-aromatic heterocyclic group having carbon 
atoms not greater than 7" such as 4-piperidinylmethyl, 
tetrahydrofurfuryl, tctrahydrofuran-2-yl, tetrahydropyran-3- 
yl, indolin-3-yl, etc.; preferably, cyclohexylmethyl, benzyl, 
4-fluorobenzyl, 4 -hydroxy benzyl, pentafluorobenzyl, 2-py- 
ridylmethyl, 4-pyridylmethyl, 1 -naphthylmethyl, 2-naphth- 
ylmethyl, 3-indolemethyl, etc. and more preferably, benzyl, 
4-fluorobenzyl, cyclohexylmethyl, etc. 

[0239] represents (1) CHj, which may optionally be 
substituted with an optionally substituted 0^.4 alkyl group 
with a substituent selected from the group consisting of 
carbamoyl group and hydroxy] group, (2) NH, which may 
optionally be substituted with an optionally substituted C^.^ 
alkyl group with a substituent selected from the group 
consisting of carbamoyl group and hydroxyl group, or (3) O. 

[0240] The *'C,.4 alkyl group" used includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, etc. 

[0241] Preferably, is CHj, CHiCH^), CHCCHjOH), 
NH, or the like. 

[0242] Y represents a group shown by formula: 
— CONH— , — CSNH— , — CHjNH— , — NHCO— , 
— CHjO — , — CHjS — or — CH2CH2 — , which may option- 
ally be subslilulcd with a Cj.g alkyl group. 

[0243] The "Cj.g alkyl group" used includes, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, isopentyl, neopentyl, hexyl, etc. 

[0244] Preferably, Y represents a group shown by formula: 
—CONH---. —CSNH— —NHCO— or — CHjNH--. 

[0245] represents hydrogen atom, O or S and, among 
others O and S are preferred. 

[0246] P represents: 

(1) hydrogen atom; 

(2) an optional amino acid residue continuously or discon- 
tinuously bound from the C-terminal end of the 1-48 amino 
acid sequence in the amino acid sequence represented by 
SEQ ID NO: 1 (54 amino acid residues of human metastin); 

(3) a group represented by formula: J^-J^- 
C(J^)(Q^)Y'C(J^)(Q'*)Y2C(J^)(Q^)Y^C(r)(Q*')C(-Z»*')- 
(wherein each symbol has the same significance as described 

above); 

(4) a group represented by formula: -J^-J^- 
C(J')(Q^)Y'C(J^)(Q«)Y^C(/)(Q^)C(-Z^°)- (wherein each 
symbol has the same significance as described above); 

(5) a group represented by formula: J*-J^- 
C(J'°)(Q'°)Y^C(J»')(Q")C(-Z'°)- (wherein each symbol 
has the same significance as described above); 



(6) a group represented by formula: J^-J^-C(J*^)(Q*^X^(« 
Z*°)- (wherein each symbol has. the same significance as 
described above); or, 

(7) a group represented by formula: J' - (wherein J* has the 
same signiiicance as described above). 

[0247] Specific examples of the "optional amino acid 
residue continuously or discontinuous ly bound from the 
C-terminal end of the 1-48 amino acid sequence represented 
by SEQ ID NO: 1" used include: 

( 1 ) Aen 

(2) Trp hen-, 

(3) Asn Trp Asn-, 

{ 4 ) Tyr Asn Trp Aan- , 

(5) Asn Tyr Asn Trp Asn-, 

(6) Pro Asn Tyr Asn Trp Asn-, 

(7) Leu Pro Asn Tyr Asn Trp Asn-, 

(8) Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(9) Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(10) Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(11) Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn- , 

<12) Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp 
Asn-, 

(13) Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn 
Trp Asn-, 

(14) Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr 
Asn Trp Asn-, 

(15) Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn 

Tyr Asn Trp Asn-, 

(16) AIq Val Leu Val Gin Arg Glu Lys Asp Leu Pro 
Asn Tyr Asn Trp Asn-, 

(17) Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu 
Pro Asn Tyr Asn Trp Asn-, 

(18) Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp 
Leu Pro Asn Tyr Asn Trp Asn-, 

(19) Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys 
Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(20) Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu 

Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(21) Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg 
Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(22) lie Pro Ala Pro Gin Gly Ala Val Leu Val Gin 
Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(23) Gin lie Pro Ala Pro Gin Gly Ala Val Leu Val 
Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp 
Asn-, 

(24) Arg Gin lie Pro Ala Pro Gin Gly Ala Val Leu 
Val Gin Arg Glu Lys Asp Leu Pro Aan Tyr Asn 
Trp Asn-, 
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-continued 

(25) Ser Arg Gin He Pro Ala Pro Gin Gly Ala Val 
Leu Val Gin Arg Glu Lys Asp Leu Pro Asn Tyr 
ABn Trp Asn-f 

(26) His Ser Arg Gin lie Pro Ala Pro Gin Gly Ala 
Val Leu Val Gin Arg Glu Lys Asp Leu Pro Asn 

Tyr Asn Trp Asn>, 

(27) Pro His Ser Arg Gin He Pro Ala Pro Gin Gly 
Ala Val Leu Val Gin Arg Glu Lys Asp Leu Pro 
Asn Tyr Asn Trp Asn-, 

(28) Ala Pro His Ser Arg Gin He Pro Ala Pro Gin 
Gly Ala Val Leu Val Gin Arg Glu Lys Asp Leu 
Pro Asn Tyr Asn Trp Asn-, 

(29) Ser Ala Pro His Ser Arg Gin He Pro Ala Pro 
Gin Gly Ala Val Leu Val Gin Arg Glu Lys Asp 
Leu Pro Asn Tyr Asn Trp Asn-, 

(30) Leu Ser Ala Pro His Ser Arg Gin He Pro Ala 
Pro Gin Gly Ala Val Leu Val Gin Arg Glu Lys 
Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(31) Gly Leu Ser Ala Pro His Ser Arg Gin He Pro 
Ala Pro Gin Gly Ala Val Leu Val Gin Arg Glu 
Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(32) Pro Gly Leu Ser Ala Pro His Ser Arg Gin He 
Pro Ala Pro Gin Gly Ala Val Leu Val Gin Arg 
Glu Lye Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(33) Gin Pro Gly Leu Ser Ala Pro His Ser Arg Gin 
He Pro Ala Pro Gin Gly Ala Val Leu Val Gin 
Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp Asn-, 

(34) Gin Gin Pro Gly Leu Ser Ala Pro His Ser Arg 
Gin He Pro Ala Pro Gin Gly Ala Val Leu Val 
Gin Arg Glu Lys Asp Leu Pro Asn Tyr Asn Trp 
Asn-, 



(35) Arg 


Gin 


Gin 


Pro 


Gly 


Leu 


Ser Ala Pro His Ser 


Arg 


Gin 


He 


Pro 


Ala 


Pro 


Gin Gly Ala Val Leu 


Val 


Gin 


Arg 


Glu 


Lys 


Asp 


Leu Pro Asn Tyr Asn 


Trp 


Asn- 












(36) Ser 


Arg 


Gin 


Gin 


Pro 


Gly 


Leu Ser Ala Pro His 


Ser 


Arg 


Gin 


He 


Pro 


Ala 


Pro Gin Gly Ala Val 


Leu 


Val 


Gin 


Arg 


Glu 


Lys 


Asp Leu Pro Asn Tyr 


Asn 


Trp 


Asn- 










(37) Gly 


Ser 


Arg 


Gin 


Gin 


Pro 


Gly Leu Ser Ala Pro 


His 


Ser 


Arg 


Gin 


He 


Pro 


Ala Pro Gin Gly Ala 


Val 


Leu 


Val 


Gin 


Arg 


Glu 


Lys Asp Leu Pro Asn 


Tyr 


Asn 


Trp 


Asn- 








(38) Ser 


Gly 


Ser 


Arg 


Gin 


Gin 


Pro Gly Leu Ser Ala 


Pro 


His 


Ser 


Arg 


Gin 


He 


Pro Ala Pro Gin Gly 


Ala 


Val 


Leu 


Val 


Gin 


Arg 


Glu Lys Asp Leu Pro 


Asn 


Tyr 


Asn 


Trp 


Asn- 






(39) Ser 


Ser 


Gly 


Ser 


Arg 


Gin 


Gin Pro Gly Leu Ser 


Ala 


Pro 


His 


Ser 


Arg 


Gin 


He Pro Ala Pro Gin 


Gly 


Ala 


Val 


Leu 


Val 


Gin 


Arg Glu Lys Asp Leu 


Pro 


Asn 


Tyr 


Asn 


Trp 


Asn- 




(40) Glu 


Ser 


Ser 


Gly 


Ser 


Arg 


Gin Gin Pro Gly Leu 


Ser 


Ala 


Pro 


His 


Ser 


Arg 


Gin He Pro Ala Pro 


Gin 


Gly 


Ala 


Val 


Leu 


Val Gin Arg Glu Lys Asp 


Leu 


Pro 


Asn 


Tyr 


Asn 


Trp Asn-, 


(41) Pro 


Glu 


Ser 


Ser 


Gly 


Ser Arg Gin Gin Pro Gly 


Leu 


Ser 


Ala 


Pro 


His 


Ser Arg Gin He Pro Ala 


Pro 


Gin 


Gly 


Ala 


Val 


Leu Val Gin Arg Glu Lys 


Asp 


Leu 


Pro 


Asn 


Tyr 


Asn 


Trp Asn-, 



-continued 



(42) Pro Pro 


Glu Ser Ser 


Gly 


Ser 


Arg 


Gin 


Gin 


Pro 


Gly 


Leu 


Ser Ala Pro 


His 


Ser 


Arg 


Gin 


He 


Pro 


Ala 


Pro 


Gin Gly Ala 


Val 


Leu 


Val 


Gin Arg Glu 


Lys Asp 


Leu Pro Asn 


Tyr 


Asn 


Trp 


Asn* 






(43) Pro Pro 


Pro Glu Ser 


Ser 


Gly 


Ser 


Arg 


Gin 


Gin 


Pro Gly 


Leu Ser Ala 


Pro 


His 


Ser 


Arg 


Gin 


He 


Pro 


Ala 


Pro Gin Gly 


Ala 


Val 


Leu 


Val 


Gin Arg 


Glu Lys 


Asp Leu Pro 


Asn 


Tyr 


Asn 


Trp 


Asn- 




(44) Ser Pro 


Pro Pro Glu 


Ser 


Ser 


Gly 


Ser 


Arg 


Gin 


Gin 


Fro 


Gly Leu Ser 


Ala 


Fro 


His 


Ser 


Arg 


Gin 


He 


Pro 


Ala Pro Gin 


Gly 


Ala 


Val 


Leu 


Val 


Gin 


Arg Glu 


Lys Asp Leu 


Fro 


Asn 


Tyr 


Asn 


Trp 


Asn- 


(45) Leu Ser 


Pro Pro Pro 


Glu 


Ser 


Ser 


Gly 


Ser 


Arg 


Gin 


Gin 


Pro Gly Leu 


Ser 


Ala 


Pro 


His 


Ser 


Arg 


Gin 


He 


Pro Ala Pro 


Gin 


Gly 


Ala 


Val 


Leu 


Val 


Gin Arg 


Glu Lys Asp 


Leu 


Pro 


Asn 


Tyr 


Asn 


Trp 


Asn-, 
















(46) Ser 


Leu 


Ser Pro Pro 


Pro 


Glu 


Ser 


Ser 


Gly 


Ser 


Arg 


Gin 


Gin Pro Gly 


Leu 


Ser 


Ala 


Pro 


His 


Ser 


Arg 


Gin 


He Pro Ala 


Pro 


Gin 


Gly 


Ala 


Val 


Leu 


Val 


Gin 


Arg Glu Lys 


Asp 


Leu 


Pro 


Asn 


Tyr 


Asn 


Trp 


Asn- 
















(47) Thr 


Ser 


Leu Ser Pro 


Pro 


Pro 


Glu 


Ser 


Ser 


Gly 


Ser 


Arg 


Gin Gin Pro 


Gly 


Leu 


Ser 


Ala 


Pro 


His 


Ser 


Arg 


Gin He Pro 


Ala 


Pro 


Gin 


Gly 


Ala 


Val 


Leu 


Val 


Gin Arg Glu 


Lys 


Asp 


Leu 


Pro 


Asn 


Tyr 


Asn 


Trp 


Asn-, 














(48) Gly 


Thr 


Ser Leu Ser 


Pro 


Pro 


Pro 


Glu 


Ser 


Ser 


Gly 


Ser 


Arg Gin Gin 


Pro 


Gly 


Leu 


Ser 


Ala 


Pro 


His 


Ser 


Arg Gin He 


Pro 


Ala 


Pro 


Gin 


Gly 


Ala 


Val 


Leu 


Val Gin Arg 


Glu 


Lys 


Asp 


Leu 


Pro 


Asn 



Tyr Asn Trp Asn-, and the like. 

[0248] J' rq)rescnls (a) hydrogen atom or (b) (i) a Cj.15 
acyl group, (ii) a C,.,s alkyl group, (iii) a C^^^ aryl group, 
(iv) a carbamoyl group, (v) a carboxyl group, (vi) a sulfino 
group, (vii) an amidino group or (viii) a glyoxyloyl group, 
which groups may optionally be substituted with a substitu- 
ent containing an optionally substituted cyclic group. 

[0249] The "cyclic group" used includes, for example, **an 
optionally substituted aromatic hydrocarbon group,*''*an 
optionally substituted aromatic heterocyclic group,"**an 
optionally substituted aromatic iused-ring group,****aD 
optionally substituted aromatic fused heterocyclic group, 
****an optionally substituted non-aromatic cyclic hydrocarbon 
group,****an optionally substituted non-aromatic heterocyclic 
group**, etc., and examples of the "aromatic hydrocarbon 
group,**"aromatic heterocyclic grcup,'*"aromatic fused-ring 
group" and "aromatic iused heterocyclic group" used are the 
same as those given above. 

[0250] The "non-aromatic cyclic hydrocarbon group** 
used includes a C3.8 cycloalkyl group such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, etc. 

[0251] The "non-aromatic heterocyclic group** used 
includes a 5- to lO-membered non-aromatic heterocyclic 
group containing 1 to 4 hetero atoms of 1 or 2 members 
selected from nitrogen, sulfur and oxygen atoms in addition 
to 1 to 7 carbon atoms such as pyrrolidinyl (e.g., l-pyiro- 
lidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl), oxaxolidinyl (e.g., 
2-oxazolidinyl), imidazolinyl (e.g., l-imidazolinyl, 2-imida- 
zolinyl, 4-imidazolinyl), piperidinyl (e.g., 1 -piperidinyl, 
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2- piperidinyl, 3-piperidinyl, 4-piperidmyl), piperazinyl 
(e.g., 1 -piperazinyl, 2 -piperazinyl), morpholino, thiomor- 
pholino. etc. 

[0252] The substituent optionally present on the **cyclic 
group** includes the same substituent s as the Substituent 
group A described above. 

[0253] The "C,.,5 acyl group" used includes, for example, 
formyl, a Cj.,^ alkyl-carbonyl (e.g., a C^.^ alkyl-carbonyl 
such as acetyl, propionyl, pivaloyl, etc.) and the like. 

[0254] The "Cj, j 5 alkyl group** used include, for example, 
methyl, ethyl, propyl, isopropyl, butyl, isobuiyl, sec -butyl, 
tert-butyl, pentyl, isopent>'l, neopentyl, hexyl, heptyl, octyl, 
nonanyl, dccanyl, etc. 

[0255] The "Cg.|4 aryl group*' used includes, for example, 
phenyl, 1-naphthyl, 2-naphthyl, biphenyl, etc. 

[0256] (1) The Ci.,5 acyl group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes (i) formyl, (ii) a C,.j4 alkyl-carbonyl (e.g., a C,.g 
alkyl-carbonyl such as acetyl, propionyl, pivaloyl, etc.), (iii) 
a C3.8 cycloalkyl-carbonyl (e.g., cyclopropylcarbonyl, 
cyclopentylcarbonyl, cyclohexylcarbonyl, 1 -melhylcyclo- 
hexylcarbonyl, etc.), (iv) a Cj.g cycloalkyl-C,.^ alkyl-carbo- 
nyl (e.g., cyclopropylacetyl, cyclopentylacetyl, cyclohexy- 
lacetyl, etc.), (v) a Cg.,^ aryl-carbonyl (e.g., benzoyl, 

1- naphthoyl, 2-naphthoyl, etc.), a aralkyl-carbonyl 
(e.g., phenylacetyl, 3-phenylpropionyl, etc.), (vi) a 5- to 
7-membered monocyclic heterocyclic carbonyl containing 1 
to 4 hetero atoms of 1 or 2 members selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms (e.g., 
nicotinoyl, isonicotinoyl, thenoyl, furoyl, morpholinocarbo- 
nyl, thiomorpholinocarbonyl, piperazin-l-ylcarbonyl, pyr- 
rolidine 1-ylcarbonyl, etc.), (vii) a 5- to 7-racmbcred mono- 
cyclic hclerocyclic-C,.6 alkylcarbonyl containing 1 to 4 
hetero atoms of 1 or 2 members selected from nitrogen, 
sulfur and oxygen atoms in addition to carbon atoms (e.g., 

3- pyridylacetyl, 4-pyridylacetyl, 2-lhienylacetyl, 2-lury- 
laceiyl, morpholinoacetyl, thiomorpholinoacetyl, piperidin- 

2- acetyl, pyrrolidine-2-ylacetyl, etc.), (viii) a 5- to 14-raem- 
bercd (preferably, 5- to 10-mcmbcred) bicyclic or tricyclic 
aromatic heterocyclic carbonyl containing 1 to 4 hetero 
atoms of 1 or 2 members selected from nitrogen, sulfur and 
oxygen atoms in addition to 3 to 11 carbon atoms (e.g., 
2-indolecarbonyl, 3-indolecarbonyl, 2-quinolylcarbonyl, 

1- isoquinolyl carbonyl, 2-benzo[b]thienylcarbonyl, 2-ben20 
[b]fiiranylcarbonyl, etc.), (ix) a 5- to 14-membered (prefer- 
ably 5- to lO-membered) bicyclic or tricyclic aromatic 
heterocyclic-C ^ alkylcarbonyl containing 1 to 4 hetero 
atoms of 1 or i members selected from nitrogen, sulfur and 
oxygen atoms in addition to 3 to 11 carbon atoms (e.g., 

2- indoleacetyl, 3-indoleacetyl, 2-quinolylacetyl, 1-iso- 
quinolylacetyl, 2-benzo[b]thienylacetyl, 2-benzo[b]furany- 
lacctyl, etc.), etc., among others, preferably used are acetyl, 

2- indolecarbonyl, 3-indolecarbonyl, 3-indoleacetyl, 3-in- 
doiepropionyl, 2-indolinecarbonyl, 3-phenylpropionyl, 
diphenylacetyl, 2-pyridinecarbonyl, 3-pyridinecarbonyl, 

4- pyridinecarbonyl, l-pyridinioacetyl, 2-pyridineacetyl, 

3- pyridineacetyl, 4-pyridineacetyl, 3-(l-pyridinio)propio- 
nyl, 3-(pyridin-2-yl)propionyl, 3-(pyridin-3-yl)propionyl, 

3- (pyridin-4-yl)propionyl, 4-imidazolcacctyl, cyclohcxan- 
ecarbonyl, 1 -piperidineacetyl, 1-methyl-1-piperidinioacetyl, 

4- piperidinecarbonyl, 2-pyrimidinecarbonyl, 4-pyrimidin- 
ecarbonyl, 5-pyrimidinecarbonyl, 2-pyrimidineacety], 4-py- 



rimidineacetyl, 5-pyrimidineacetyl, 3-(pyrimidin-2-yl)pro- 
pionyl, 3-(pyrimidin-4-yl)propionyl, 3-(pyrimidin-5- 
yOpropionyl, butanoyl, hexanoyl, octanoyl, D-glucuronyl, 
amino-(4-hydroxyphenyl)acetyl), etc. 

[0257] (2) The €,.15 alkyl group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes, for example, (i) a mono- or di-C,.i5 alkyl (e.g., 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl. isopeniyl. neopentyl, hexyl, heptyl, octyl, 
nonanyl, decanyl), (ii) a mono- or i^-C^.^ cycloalkyl (e.g., 
cyclopropyl, cyclopentyl, etc.), (iii) a mono- or di-Cj.g 
cycloalkyl -Ci. 7 alk>'l (e.g., cyclopropylmethyl, cyclopentyl- 
methyl, cyclohexylethyl, etc.), (iv) a mono- or di-C7.|5 
aralkyi (e.g., benzyl, phenelhyl, etc.), (v) a mono- or di-5- to 
7-raembered monocyclic heterocyclic-C,. ^ alkyl group con- 
taining 1 to 4 hetero atoms of 1 or 2 members selected from 
nitrogen, sulfur and oxygen atoms in addition to carbon 
atoms (e.g., 3-pyridylmethyl, 4-pyridylmethyl, 2-thienylm- 
ethyl, lurfuryl, etc.), (vi) a mono- or di-5- to 14-membered 
(preferably, 5- to lO-membered) bicyclic or tricyclic aro- 
matic heterocyclic-C |.g alkyl group containing 1 to 4 hetero 
atoms of 1 or 2 members selected from nitrogen, sulfur and 
oxygen atoms in addition to 3 to 11 carbon atoms (e.g., 
2-indolemethyl, 3-indoIemethyl, 3-(indol-3-yl)propyl, 
2-quinolylmethyl, 1 -isoquinolylmethyl, 2-benzo[b]thienyl- 
methyl, 2-bcnzo[b]furanylraclhyl, etc.), etc.; among others, 
methyl, ethyl, benzyl, 3-(indol-3-yl)propyl, etc. are prefer- 
ably used. 

[0258] (3) The C^i^ aryl group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes, for example, a C^|4 aryl group (e.g., phenyl, 
naphthyl, biphenyl), which may optionally be substituted 
with (i) a C^i4 carbocyclic group (e.g., cycloalkyl, phenyl, 
1 -naphthyl, 2-naphthyl, etc), (ii) a 5- to 7-membered mono- 
cyclic heterocyclic group containing 1 to 4 hetero atoms of 

I or 2 members selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms (e.g., 3-pyridyl, 2-thienyI, 
etc.), (iii) a 5- to 14-membered (preferably, 5- to 10-mem- 
bered) bicyclic or tricyclic aromatic heterocyclic group 
containing 1 to 4 hetero atoms of 1 or 2 members selected 
from nitrogen, sulfur and oxygen atoms in addition to 3 to 

II carbon atoms (e.g., 2-indolyl, 3-indnlyl, 2-quinolyl, 
1-isoquinolyl, 2-benzo[b]thienyl, 2-benzo[b]furanyl, etc.), 
etc. 

[0259] (4) The optionally substituted carbamoyl group, 
which may optionally be substituted with a substituent 
containing a cyclic group, includes (i) carbamoyl, (ii) a 
mono- or di-C,.i5 alkylcarbamoyl group (e.g., methylcar- 
bamoyl, ethyl carbamoyl), (iii) a mono- or di-Cj.y cycloalky- 
Icarbamoyl (e.g., cyclopropylcarbamoyl, cyclopentylcar- 
bamoyl, cyclohexylcarbamoyl, etc.), (iv) a mono- or di-Ca.g 
cycloalkyl -C alkyl -carbamoyl (e.g., cyclopropylmethyl - 
carbamoyl, cyclopentylmethylcarbamoyl, 2-cyclohexyleth- 
ylcarbamoyl, etc.) (v) a mono- or di-C6.i4 aryl -carbamoyl 
(e.g., phenylcarbamoy], etc.), a mono- or di-C^|4 aralkyl- 
carbamoyl (e.g., benzylcarbamoyl, phenethylcarbamoyl, 
etc.), (vi) a mono- or di-5- to 7-membered monocyclic 
heterocyclic carbamoyl containing 1 to 4 hetero atoms of 1 
or 2 members selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms (e.g., 3-pyridinecaibam- 
oyl, 2-thiophenecarbamoyl, piperidin-3-ylcarbamoyl, etc.), 
(vii) a mono- or di-5- to 7-membered monocyclic hetero- 
cyclic-Ci.5 alkylcarbamoyl containing 1 to 4 hetero atoms of 
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1 or 2 members selected from nitrogen, sulfur and oxygen 
atoms in addition to carbon atoms (e.g., 3-pyridylmethyl- 
carbamoyl, 2-(pyridin-2-yl)ethylcarbamoyl, 2-(piperidin-l* 
yOethylcaibamoyl, etc.), (viii) a mono- or di-5- to 14-mem- 
bercd (preferably, 5- to 10-mcmbcrcd) bicyclic or tricyclic 

UlVXUUllW JUViVi V/W^ VliV veil L/U1X1\^ J J vUllkUlUJllg 1 IKJ ^ txvid\J 

atoms of 1 or 2 members selected from nitrogen, sulfur and 
oxygen atoms in addition to 3 to U carbon atoms (e.g., 
4-indolecarbamoyl, 5-indolecarbamoyl, 3-quinolylcarbam- 
oyl, 5-quinolylcarbamoyl, etc.), (ix) a mono- or di-5- to 
14-membered (preferably, 5- to lO-membered) bicyclic or 
tricyclic aromatic heterocyclic-Ci.g alkylcarbonyl contain- 
ing 1 to 4 hetero atoms of 1 or 2 members selected from 
nitrogen, sulfur and oxygen atoms in addition to 3 to 11 
carbon atoms (e.g., benzimidazol-2-ylmethylcarbamoyl, 

2- (indol-3-yl)ethylcarbamoyl, etc.), (x) a 5- to 7-membered 
cyclic carbamoyl (e.g., 1 -pyrrolidinylcarbonyl, 1-piperidi- 
nylcarbonyl, hcxamethyleneiminocarbonyl, etc.), (xi) a 
acylcarbamoyl (the C^.^j acyl herein has the same signifi- 
cance as the "Cj.i5 acyl group" in the "Cj.is acyl group, 
which may optionally be substituted with a substituent 
containing a cyclic group"), (xii) a C1.5 alkylaminocarbam- 
oyl (the Cj.j5 alkyl herein has the same significance as the 
"Ci.15 alkyl group" in the "C1.15 alkyl group, which may 
optionally be substituted with a substituent containing a 
cyclic group"), (xiii) a arylaminocarbamoyl (the 

aryl group herein has the same significance as the ^'C^^^ aryl 
group, which may optionally be substituted with a substitu- 
ent containing a cyclic group"), etc.; among others, 2-(indol- 

3- yl)ethylcarbaraoyl, etc. are preferably used. 

[0260] (5) The carboxyl group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes (i) a C,.i5 alkyloxycarbonyl (the C1.15 alkyl herein 
has the same significance as the "C^.jj alkyl group" in the 
"Ci.15 alkyl group, which may optionally be substituted with 
a substituent containing a cyclic group," e.g., tert-butyloxy- 
carbonyl, benzyloxycarbonyl, 9-fluorenylraethoxycarbo- 
nyl), (ii) Q C^,^^ aryloxycarbonyl (the aryl herein has 
the same significance as the "Cg.14 aryl group" in the "Cg.14 
aryl group, which may optionally be substituted with a 
substituent containing a cyclic group," e.g., phenoxycarbo- 
nyl), etc. 

[0261] (6) The sulfino group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes (i) a C,.,s alkylsulfonyl (the Ci.,5 alkyl herein has 
the same significance as the "C, 5 alkyl group" in the "C j. , 5 
alkyl group, which may optionally be substituted with a 
substituent containing a cyclic group," e.g., benzyl sulfonyl), 
(ii) a Cg.,4 arylsulfonyl (the C^.^^ aryl herein has the same 
significance as the *'Cg.j4 aryl group" in the "Cg.14 aryl 
group, which may optionally be substituted with a substitu- 
ent containing a cyclic group," e.g., tosyl), etc. 

[0262] (7) The amidino group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes (i) amidino, (ii) a Ci.jj alkylamidino (the Cj.jj 
alkyl herein has the same significance as the *'Ci.i5 alkyl 
group" in the "C J. 15 alkyl group, which may optionally be 
substituted with a substituent containing a cyclic group," 
e.g., N-methylamidino), (iii) a C,.,, acylamidino (the C,.,^ 
acyl herein has the same significance as the "C1.15 acyl 
group" in the Xi.,5 acyl group, which may optionally be 
substituted with a substituent containing a cyclic group," 
e.g., N-acetylamidino), etc. 



[0263] (8) The glyoxyloyl group, which may optionally be 
substituted with a substituent containing a cyclic group, 
includes (i) a Ci.,5 alkyloxalyl (theCj,j5 alkyl herein has the 
same significance as the "C,.,5 alkyl group" in the "Cj.jj 
alkyl group, which may optionally be substituted with a 
Substituent coutauiiug a cyclic group,*' e.g., ethyloxalyl), (ii) 
a C5.14 aiyloxalyl (the C^i^ aryl herein has the same 
significance as the aryl group" in the "C5.14 aryl 

group, which may optionally be substituted with a substitu- 
ent containing a cyclic group," e.g., phenyloxalyl), etc. 

[0264] Among those described above, J* is preferably 
hydrogen atom, acetyl, 3-indolecarbonyl, 3-(indol-3-yl)pro- 
pionyl, 3-phenylpropionyl, diphenylacetyl, 3-(pyridin-3-yl- 
)propionyl, 4-imidazoleacetyl, cyclohexanecarbonyl, 1-pip- 
eridineacetyl, 1 -methyl-1 -piperidini ©acetyl, 

4-piperidinecarbonyl, hexanoyl, amino-(4-hydroxypheny- 
l)acetyl, D-glucuronyl, 2-(indol-3-yl)ethyIcarbamoyl, tert- 
butyloxycarbonyl, 9-fluorenylmethoxycarbonyl, amidino, 
etc.; among others, preferred are hydrogen atom, acetyl, 
3-indolecarbonyl, 3-(indoI-3-yl)propionyl, 3-phenylpropio- 
nyl, 3-(pyridin-3-yI)propionyl, 4-imidazoleacetyl, cyclohex- 
anecarbonyl, hexanoyl, amino-(4-hydroxyphenyl)acetyl, 
2-(indol-3-yl)ethylcarbamoyl, 9-fluorenylmethoxycarbonyl, 
amidino, etc. 

[0265] represents (1) NH optionally substituted with a 
C alk>'l group, (2) CH2 optionally substituted with a C1.5 
alkyl group, (3) O or (4) S. 

[0266] The "Ci.g alkyl group" used includes methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pen- 
tyl, isopentyl, neopentyl, hexyl, etc. 

[0267] Preferably, JMs NH. 

[02 68] Each of through J ^ ^ represents hydrogen atom or 
a C1.3 alkyl group, 

[0269] The "Cj.3 alkyl group" used includes methyl, ethyl, 
propyl, isopropyl, etc. 

[0270] Preferably, is hydrogen atom. 

[0271] Preferably, f is hydrogen atom. 

[0272] Preferably, is hydrogen atom. 

[0273] Preferably, J* is hydrogen atom. 

[0274] Preferably, is hydrogen atom. 

[0275] Preferably, is hydrogen atom. 

[0276] Preferably, is hydrogen atom. 

[0277] Preferably, J'*^ is hydrogen atom. 

[0278] Preferably, J^* is hydrogen atom. 

[0279] Preferably, J'^ is hydrogen atom. 

[0280] Each of through Q^^ represents a Cj.4 alkyl 
group, which may optionally have a substituent selected 
from the group consisting of: 

(1) an optionally substituted Cq.i2 aromatic hydrocarbon 
group; 

(2) an optionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms and 
hetero atoms selected from the group consisting of nitrogen, 
oxygen and sulfur atoms; 
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(3) an optionaUy substituted Cg.,4 aromatic fused>rixig 
group; 

(4) an optionally substituted 5- to 14-membered aromatic 
fused heteroc>'clic group consisting of 3 to 11 carbon atoms 
and hetero atoms selected from the group consisting of 
nitrogen, oxygen and sulfur atoms; 

(5) an optionally substituted non-aromatic cyclic hydrocar- 
bon group having carbon atoms not greater' than 7; 

(6) an optionally substituted non-aromatic heterocyclic 
group having carbon atoms not greater than 7; 

(7) an optionally substituted amino group; 

(8) an optionally substituted guanidino group; 

(9) an optionally substituted hydroxyl group; 

(10) an optionally substituted carboxyl group; 

(11) an optionally substituted carbamoyl group; and, 

(12) an optionally substituted sulfhydiyl group. 

[0281] Particularly preferred to Q"* are a C,^ alkyl 
group having a subslituenl selected from the group consist- 
ing of: 

(1) an optionally substituted C5.12 aromatic hydrocarbon 
group; 

(2) an optionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms and 
hetero atoms selected fiorn the group consisting of nitrogen, 
oxygen and sulfur atoms; 

(3) an optionally substituted aromatic fused-ring 
group; 

(4) an optionally substituted 5- to 14-membered aromatic 
fused heterocyclic group consisting of 3 to 11 carbon atoms 
and hetero atoms selected from the group consisting of 
nitrogen, oxygen and sulfur atoms; 

(5) an optionally substituted non-aromatic cyclic hydrocar- 
bon group having carbon atoms not greater than 7; 

(6) an optionally substituted non-aromatic heterocychc 
group having carbon atoms not greater than 7; 

(7) an optionally substituted amino group; 

(8) an optionally substituted guanidino group; 

(9) an optionally substituted hydroxyl group; 

(10) an optionally substituted carboxyl group; 

(11) an optionally substituted carbamoyl group; and, 

(12) an optionally substituted sulfhydryl group. 

[0282] The "optionally substituted C5.12 aromatic hydro- 
carbon group/***optionally substituted 5- to 14-membered 
aromatic heterocyclic group consisting of 1 to 7 carbon 
atoms and hetero atoms selected from the group consisting 
of nitrogen, oxygen and sulfur atoms,""optionally substi- 
tuted C8.14 aromatic fiised-ring group,'**'optionally substi- 
tuted 5- to 14-membered aromatic fused heterocyclic group 
consisting of 3 to 1 1 carbon atoms and hetero atoms selected 
from the group consisting of nitrogen, oxygen and sulfur 
atoms,**'*optionally substituted non-aromatic cyclic hydro- 
carbon group having carbon atoms not greater than 7" and 



"optionally substituted non-aromatic heterocyclic group 
having carbon atoms not greater than T* used are the same 
as those given above. 

[0283] (1) As the C^^ alkyl group having an optionally 
substituted Cg.,2 aromatic hydrocarbon group, there are 
used, for example, benzyl, 4-hydroxybenzyl, 2-chloroben- 
zyl, 3-chlorobcnzyl, 4-chlorobenzyl, 4-aminobcn2yl, etc. 

[0284] (2) As the Cj^ alkyl group having an optionally 
substituted 5- to 14-membered aromatic heterocyclic group 
consisting of 1 to 7 carbon atoms and hetero atoms selected 
from the group consisting of nitrogen, oxygen and sulftir 
atoms, there are used, for example, 2-pyridylmethyl, 3-py- 
ridylmethyl, 4-pyridylmethyl, 4-imidazolemethyl, etc. 

[0285] (3) As the C^^ alkyl group having an optionally 
substituted Cg.,^ aromatic ilised-ring group, there are used, 
for example, 1-naphthylmethyl, 2-naphthylmethyl, etc. 

[0286] (4) As the C,^ alkyl group having an optionally 
substituted 5- to 14-membered aromatic fused heterocyclic 
group consisting of 3 to 11 carbon atoms and hetero atoms 
selected from the group consisting of nitrogen, oxygen and 
sulfur atoms, there are used, for example, 3-indolemethyl, 
l-formylindol-3-ylmethyl, 2-quinolylmethyl, etc. 

[0287] (5) As the alkyl group having an optionally 
substituted non-aromatic cyclic hydrocarbon group having 
carbon atoms not greater than 7, there are used, for example, 
cyclohexylmethyl, etc. 

[0288] (6) As the C^^ alkyl group having an optionally 
substituted non-aromatic heterocyclic group having carbon 
atoms not greater than 7, there are used, for example, 
piperidin-l-ylmethyl, etc. 

[0289] (7) As the alkyl group having an optionally 
substituted amino group, there arc used, for example, 2-ami- 
noethyl, 3-aminopropyl, 4-aminobutyl, 4-acetamidobutyl, 

etc. 

[0290] (8) As the Ci,^ alkyl group having an optionally 
substituted guanidino group, there are used, for example, 

3- guanidinopropyl, 3-(N-tosyl)guanidinopropyl, etc. 

[0291] (9) As the Cj.^ alkyl group having an optionally 
substituted hydroxyl group, there are used, for example, 
hydroxymethyl, 1 -hydroxyethyl, benzyloxy methyl, etc. 

[0292] (10) As the Cj^ alkyl group having an optionally 
substituted carboxyl group, there are used, for example, 
carboxylmethyl, 2-carboxylethyl, benzyloxycarbonylm- 
ethyl, etc. 

[0293] (11) As the C1.4 alkyl group having an optionally 
substituted carbamoyl group, there are used, for example, 
carbamoylmethyl, 2-carbamoylelhyl, xanthylcarbamoyl, 
etc. 

[0294] (12) As the C^^ alkyl group having an optionally 
substituted sulfhydryl group, there are used, for example, 
sulfhydryl methyl, 2-(methylsulfhydryl)ethyl, etc. 

[0295] ( 13) As the unsubstitued C^^ alkyl group, there are 
used, for example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, tcrt-bulyl, etc. 

[0296] Examples of Q^, which is preferably used, include 

4- hydroxyben7yl, 3-pyridylmethyl, 4-pyridylmethyl, 
methyl, isobutyl, hydroxymethyl, carboxymethyl, 4-ami- 
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nobutyl, etc., and more preferably, 4>hydroxybenzyl, 3-py- 
ridylmetby), 4-pyridylmethyl, etc. 

[0297] Examples of Q'*, which is preferably used, include 
carbamoylmethyl, 2-carbamoylethyl, 4-hydroxybenzyl, 
4-imidazolemethyl, isobutyl, hydroxymelhyl, l-hydroxy- 
ethyl, carboxymethyl, 4-aniinobutyl, etc., and more prefer- 
ably, carbamoylmethyl, 2-carbamoylethyl, 4-hydroxyben- 
zyl, etc. 

[0298] Examples of Q^, which is preferably used, include 
benzyl, 2-chJorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 
4-aminobenzyl, 2-pyridyhnethyl, 3-pyridylmethyl, 4-py- 
ridylmethyl, 1 -naphthylmethyl, 2-naphthylmethyl, 3-in- 
dolemethyl, l-fonnylindol-3-yknethyl, 2-quinolylmethyl, 
cyclohexyknethyl, hydrox>'methyl, l-hydrox>'ethyl, methyl, 
isopropyl, isobutyl, sec-butyl, carboxymethyl, 4-aminobu- 
tyl, etc., and more preferably, benzyl, 2-chlorobenzyl, 

3- chlorobenzyI, 4-chlorobenzyl, 4-aminobenzyl, 2-pyridyl- 
methyl, 3-pyridylmethyl, 4-pyridylmethyI, 1 -naphthylm- 
ethyl, 2-naphthylmethyl, 3-indolemethyl, 2-quinolyhnethyl, 
cyclohexylmethyl, 1-hydroxyethyl, isopropyl, isobutyl, sec- 
butyl, etc. 

[0299] is particularly preferably methyl, hydroxym- 
elhyl, 1-hydroxyethyl, carbamoylmethyl, 2-carbamoylethyl, 
etc., and more preferably, carbamoylmethyl, etc. 

[0300] is particularly preferably 4-hydroxybenzyl, car- 
bamoylmethyl, 3-pyridyhnethyl, etc., and more preferably, 

4- hydroxybenzyl, etc. 

[0301] is particularly preferably benzyl, 4-pyridylm- 
ethyl, 2-naphthyknethyl, 3-indoleraethyl, hydroxymelhyl, 
cyclohexylmethyl, sec -butyl, 1 -hydroxyethyl, etc., and more 
preferably, 4-pyridylmethyl, 3-indoIemethyl, sec-butyl, etc. 

[0302] is particularly preferably carbamoylmethyl, etc, 

[0303] is particularly preferably 4-hydroxbenzyl, 

3-indolemethyl, methyl, 1-hydroxyethyl, 3-guanidinopro- 
pyl, etc., and more preferably, 3-indolemethyl, etc. 

[0304] Q" is particularly preferably carbamoyknethyl, 
etc. 

[0305] Q*^ is particularly preferably carbamoyknethyl, 
etc. 

[0306] Each of through Y*^ represents a group shown by 
formula: — CON(J'^)-, — CSN(J'^)-, — C(J*^)N(J*^)- or 
— N(J*^)CO— (wherein each of J*^ and J*"^ represents 
hydrogen atom or a C 1.3 alkyl group). 

[0307] As the C1.3 alkyl group shown by J*^ and J^^ 
methyl, ethyl, propyl or isopropyl is used. 

[0308] J'^ is preferably hydrogen atom. 

[0309] J*^ is preferably hydrogen atom. 

[0310] Y^ is preferably a group shown by formula: 
— CONH— or — CH2NH— , etc, 

[0311] Y^ is preferably a group shown by formula: 
—CONH— or --CH2NH— , etc. 

[0312] Y^ is preferably a group shown by fonnula: 
—CONH— etc. 

[0313] and Q^ .T"* and Q'^, and Q^ and Q^ and 
J» and Q^ and J^'' and Q^*', J*^ and and J^^ 
and Q^^ may be combined together to form a ring. In this 



case, C(J^)(Q^), C(J W), CQ'XQ% C(J*)(Q*), C(r)(Q'), 
C(JW), C(JW). C(J»°)(Q^°), C{y')(Q'') or 
C(J*^)(Q*^) may form, for example, cyclopentane, cyclo- 
hexane, piperidine, etc. 

[0314] J' and 0^ Y' and 0^, Y^ and 0^ Y^ and 0^ J' and 
Q', Y^ and Q«, Y^ and Q', and Q*°, Y^ and * , and and 
Q^^ may be combined together to form a ring. 

[0315] In the case where and Q^ and and Q^°, 
or and Q*^ are combined together to form a ring, 
J'-C(J^)(Q'), J^-C(J^)(Q'), J^-C(J»^)(Q*«), or J'-C(J'^)(Q>') 
may form, for example, pyrrolidine, piperidine, thiazolidine. 

[0316] In the case where Y' and Q^ Y^ and Q*, Y^ and Q^ 
Y^ and Q^, Y^ and Q^, and Y^ and ' are combined together 
to form a ring, Y*C(J^)(Q^), Y2C(J')(Q^), Y^Ca^KQ**), 
Y^C(J*)(Q^), Y'C(J^(Q^), or Y^C(J*')(Q'') may form, for 
example, pyrrolidine-2-carbonyl, piperidine-2-carbonyl or 
thiazolidine-4-carbonyl. 

[0317] Preferred examples of the group shown by formula: 



(j'')(Q*)C(= z^°)-include: 
Tyr Asn Trp Aen-, 
Tyr Asn Trp D-Asn-, 
Tyr Asn D-Trp Asn-, 
Tyr D-Asn Trp Asn-, 
D-Tyr Asn Trp Asn-, 
Tyr Lys Trp Asn-, 
Tyr Asp Trp Asn-, 
Tyr Tyr Trp Asn-, 
Tyr Leu Trp Asn-, 
Tyr Asn Ala Asn-, 
Tyr Asn Leu Asn-, 
Tyr Asn Ser Asn-, 
Tyr Asn Asp Asn-, 
Tyr Asn Lys Asn-, 
Ala Asn Trp Asn-, 
Leu Asn Trp Asn-, 
Ser Asn Trp Asn-, 
Asp Asn Trp Asn-, 
Lys Asn Trp Asn-, 
Tyr Asn Trp (For) Asn-, 
D-Tyr Asn D-Trp Asn-, 
D-Tyr Asn Ala Asn-, 
D-Tyr Asn Ser Asn-, 
D-Tyr Asn Cha Asn-, 
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-continued 



J*-j'-C( j')(Q^)Y^C(J^)(Q*)Y'C(J*)(Q*)y^C 



(J*)(Q*)C(- Z*°)-include 



D-Tyr Asn Thr Asn-, 
D-Tyr Asn lie Asn-, 
D-Tyr Gin Trp Abh-, 
D-Tyr Thr Trp Asn-, 
D-Tyr Asn Vol Asn-, 
D-Tyr D-Asn Trp Asn-, 
D-Tyr D-Asn D-Trp Asn-, 
D-Tyr Asn Phe Asn-, 
D-Tyr Asn Nal(l) Asn-, 
D-Tyr Asn Nal(2) Asn-, 
D-Tyr Asn Phe(2Cl) Asn-, 
D-Tyr Asn Phe(3Cl) Asn-, 
D-Tyr Asn Phe(4Cl) Asn-, 
D-Tyr Asn Phe(4NH2) Asn-, 
D-Tyr Asn Pya(3) Asn-, 
D-Tyr D-Asn Phe Asn-, 
D-Tyr D-Asn Cho Asn-, 
D-Tyr D-Asn Thr Asn-, 
D-Tyr Asn Pya(2) Asn-, 
D-Tyr Asn Pya(4) Asn-, 
D-Tyr D-Ser Trp Asn-, 
D-Tyr D-His Trp Asn-, 
D-Pya(3) D-Asn Cha Asn-, 
D-Pya(3) D-Tyr Cha Asn-, 
Tyr^'(CH2NH)Aan Trp Asn-, 
D-Tyr AsnViCHjliH) Trp Asn-, 
Tyr1'(CH2NH)Asn D-Trp Asn-, 
D-Tyr Asn Ala (2 -Qui) Asn-, 
D-Tyr Asn D-Pya(4) Asn-, 
D-Tyr D-Asn Pya(4) Asn-, 
Tyr D-Asn Cha Asn-, 
D-Tyr D-Asn Thr Asn-, 
D-Tyr D-Asn Pya(4) Asn-, etc. 



[03 18] Preferred examples of the group shown by formula: 

J*J*-C(J')(Q')Y^(J')(Q')Y'C(J»)(Q*)C 
(» Z*®)-include: 

F&oc Asn Trp Asn-, 

D-Asn Trp Asn-, 

D-Tyr Trp Asn-, 

D-Tyr D-Trp Asn-, 

D-Tyr Ser Asn-, 

D-Tyr Thr Asn-, 

D-Tyr lie Asn-, 

D-Tyr Phe Asn-, 

D-Tyr Nal(2) Asn-, 

D-Pya(3} Phe Asn-, 

D-Pya(3} Trp Asn-, 

D-Tyr D-Pya(4) Asn-, 

D-Asn Cha Asn-, etc. 

[0319] Preferred examples of the group shown by formula: 



include: 
Fmoc Trp Asn-, 
Bcc Tyr Asn-, 
Tyr Asn-, 
D-Trp Asn-, 
Ac Trp Asn-, 
Amidino Trp Asn-, 
Ac Ala Asn-, 
Ac Arg Asn-, 
Ac Thr Asn-, etc. 

[0320] Preferred examples of the group shown by formula : 
J^-J'-C(J^')(Q'^)C(-Z*°)- include: 

Fmoc Asn-, 

3-(hidol-3-yl)propionyl Asn-, 

3- Indolecarbonyl Asn-, 
3'Indoleacetyl Asn-, 

4- (Indol-3-yl)butyryl Asn-, 
Diphenylacetyl Asn-, 
Hcxanoyl Asn-, 
Cyclohexanecabony] Asn-, 
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2- (liKlol-3-yl)ethylcabamoyl Asn-, 

3- Pyridylpropionyl Asn-, 

4- lmicizoleacetyl Asn-, 
Piperidinecarbonyl Asn-, 
1 -Piperidineacelyl Asn-, 

1 -Mclhyl- 1 -piperidinioacety 1 Asn-, 
1-Pyridinioacetyl Asn-, 
D-GIucuronyl Asn-, etc. 

[03 21 ] Preferred examples of the group shown by formula: 

j'- include hydrogen alom, etc. 

[0322] In the metastin derivatives (1) of the present inven- 
tion, all compounds in which the groups shown by the 
respective symbols are optionally combined are preferably 
used. Among others, the compounds shown by Compound 
Numbers below (Tables 1 through U ) are preferred. 

MS 1 0 : Tyr-Asn-Tr p- Asn- Ser- Phe-G ly-Leu - Arg-Phe-NH ^ 
123456789 10 

Compound No. 17 :[Pya(4 ) lOjMSlO 

Tyr-ABn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Pya( 4 )-NH2 

Compound No. 18:(Tyr (Me)10]MS10 

Tyr-Asn-Tr p- Asn -Ser-Phe-G ly-Leu-Arg-Ty r ( Me ) -NHj 

Compound No. 19:fPhe(2F) 10]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe ( 2P ) -NHj 

Confound No. 23 :[Tyr5]MS10 

Tyr-Asn-Trp-Asn-Tyr-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 24 ;[Leu5]MS10 

Tyr-ABn-Trp-Asn-Leu-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 3 0:Acetyl-MS10 

Acetyl -Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 31:Fmoc-MS10 

Fmoc-Tyr-Asn-Trp-A8n-Ser-Phe-Gly-Leu-Arg-Phe-NH2 
Compound No. 38 :[D-Ser5]MS10 

Tyr-Asn-Trp-Asn-D-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Confound No. 39s[D-Asn4]HS10 

Tyr-Asn-Trp-D-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 40 :[D-Trp3]MS 10 

Tyr-Asn-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 41 :[D-A8n2]MS10 

Tyr-D-Asn-Trp-ABn-Ser-Phe-Gly-Leu-Arg-PhB-NH2 
Compound No. 42 :lD-Tyrl]MS10 

D-Tyr-Asn-Trp-A8n-Ser-Phe-Gly-Leu-Arg-Phe-NH2 
Confound No. 44 :[LyB9]HS10 

Tyr-ABn-Trp-A8n-Ser-Phe-Gly-Leu-Ly8-Phe-NH2 
Compound No. 45:[Alo8]HS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Ala-Arg-Phe-NHj 
Compound No. 50 :[Ala7>IS10 

Tyr-Asn-Trp-ABn-Ser-Phe-Ala-Leu-Arg-Phe-NHj 

Conqpound No. 51 :[NHePhelO]MS10 
Tyr-Asn-Trp-ABn-Ser-Phe-Gly-Leu-Arg-HMePhe-NHz 



-continued 

Compound No. 53:de8(l-3)-Fmoc-MS10 
F&oc-Asn-Ser-Phe-GIy-Leu-Arg-Phe-NHj 

Compound No. 54 :des(l-2 )-Fiqoc-M510 
Fmoc-Trp-A6n-Ser-Phe-Gly-Leu-Arg-Phe-NH2 

Con^iound No. 55:deB(l)-Fmoc-HS10 

Ftnoc -Asn -Trp- Asn- Se r-Ph e-G ly-Leu -Arg -Phe-NHj 

Compound No. 56 :[Ly82]MS10 

Tyr-Lys-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Confound No. 57:[A8p2^10 

Tyr-ABp-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 58 :[Tyr2]MS10 

Tyr-Tyr-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 59 :[Leu2]MS10 

Tyr-Leu-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH2 

Confound No. 60:[Pya(3) 10>1S10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Pya ( 3 )-NH2 

Compound No. 61 :[Phe( 4F ) 10]MS10 

Ty r-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Ar g-Phe ( 4F ) -NHj 
Compound No. 67:[Ala3]MS10 

Tyr-ABn-Ala-ABn-Ser-Pho-Gly-Leu-Arg-Phe-NH2 
Compound No. 68 :[Leu3]MS10 

Tyr-Asn-Leu-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHa 
Compound No. 69 :[Ser3]MS10 

Tyr-ABn-Ser-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH2 
Confound No. 70 :[A8p3]HS10 

Tyr-Aan-Asp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

Compound No. 71 :[LyB3]MS10 

Tyr-A8n-LyB-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NH2 
Compound No. 72 :[Alal]MS10 

Ala-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Compound No. 73 :[Leul]MS10 

Leu-Asn-Trp-Aan-Ser-Phe-Gly-Leu-Arg-Phe-NHj 
Confound Mo. 74 :[Serl]MS10 

Ser-ABn-Trp-Aan-Ser-Phe-Gly-Leu-Arg-Phe-NH2 
Compound No. 75 tlAspljMSlO 

ABp-ABn-Trp-ABn-Ser-Phe-Gly-Leu-Arg-Phe-NH2 
Compound No. 76 :[Lysl]HS10 

Lya-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

Compound No. 77 :[Phe( 4CN) 10]MS10 
Tyr-ABn-Trp-Aan-Ser-Phe-Gly-Leu-Arg-Phe ( 4CN )-NH2 

Compound No. 78xfTrp(For) 3, Phe( 4CN) lOlMSlO 
Ty r- Asn-Trp ( For ) -Asn-Ser-Phe-Gly-Leu-Ar g-Phe 
(4CN)-NH2 

Compound No. 79 :[HphlO]M510 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Hph-NHa 
Compound No. 81 :[NMeArg9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-NMeArg-Phe-NHj 
Compound No. 82 :[Arg(Me}9)«S10 

Tyr-Asn-Tr p-Asn-Ser-Phe-Gly- Leu- Arg ( Me ) -Phe-NH, 

Compound No. 83:LArg(a8y He2)9]MS10 
Tyr-Asn-Trp-Aan-Ser-Phe-Gly-Leu-Arg ( asy Me2 ) -Phe- 
NHj 
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Confound Mo. 87:de8(4-5 )-Boc-MS10 
Boc-Tyr-Asn-Trp-Phe-Gly-Leu-Arg-Phe-HHj 

Coiiq>ound No. 88;des(4-5 )-MSXO 
Tyr-Asn-Trp-Phe-Gly-Leu-Arg-Phe-NH^ 

Compound Ho. 90:[9^10, CHzMHlHSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-ArgV(CH2NH)Phe-NH2 
Compound No. 91:[8q'9, CH2NH>IS10 

Tyr-Asn-Trp-Asn-Sor-Phe-Gly-LeuV (CHjNH ) Arg-Phe-NHa 

Compound No. 97 :(Har9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Har-Phe-NHj 
Compound No. 98:[Lys(Me2 )9>4S10 

Tyr- Asn-Trp-Asn-Ser-Phe-G ly-Leu-Ly s ( Me, ) -Phe-NHj 

Compound No. 101 :[Ser7]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Ser-Leu-Arg-Phe-NHj 

Compound No. 105:[Nle8]HS10 

Tyr-Asn-Trp- Asn-S er-Phe-G ly-Nl e- Arg-Phe-NH , 

Compound No. 107 :IVal8]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Val-Arg-Phe-NHa 

Compound No. 109i(TyrlO]MS10 
Tyr-Asn-Trp-ABn-Ser-Phe-Gly-Leu-Arg-Tyr-NHj 

Compound No, 1 10:[Nal(2 ) 10]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Nal ( 2 ) -NHj 

Compound No. lll:[Phe(F5)10jMS10 

Ty r-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe ( Fg ) -NH^ 

Compound No. 112:[ChalO]HS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Cho-NHj 

Compound No. 114:des( l-3)-3-(3-Indolyl)propionyl- 
MSIO 3-( 3-Indolyl)propionyl"-A5n-Ser-Phe-Gly-Leu- 
Arg-Phe-NHj 

Compound No. 121:des( l-4)-[Trp5)4S10 
Trp-Phe-Gly-Leu-Arg-Phe-NHj 

Compound No. 1 23 :fNMeLeu8]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-NMeLeu-Arg-PheNHx 

Compound No. 126 :[NHeSer5]MS10 

Tyr-Asn-Trp-Asn-NMeSer-Phe-Gly-Leu-Arg-Phe-NHa 

Compound No. 127 :[D-Asn4 ,NMePhe6>lS10 
Tyr-ABn-Trp-D-Asn-Ser-NMePhe-Gly-Leu-Arg-Phe-NH2 

Compound No. 128 tllO^ffCSNHjMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-PheV ( CSNH )NH2 

Compound No. 129:[Arg(8ymMe2)9]MS10 
Tyr-Asn-Trp-ABn-Ser-Phe-Gly-Leu-Arg( SymMe2 )-Phe- 
NH, 

Compound No. 130:[Phe(4Cl ) lOjMSlO 

Tyr-Asn-Trp-Afln-Ser-Phe-Gly-Leu-Arg-Phe 

(4Cl)-NH2 

Compound No. 1 31 :lPhe (4NH2 ) lOjMSlO 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe 

(4NH2)-NH2 

Compound No. 132:[Phe(4NO2)10]MSl0 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe 

(4N02)-NH2 

Compound No. 133:[Nal(l )10]MS10 
Tyr-Aan-Trp-ABn-Ser-Phe-Gly-Leu-Arg-Nal < 1 )-NH2 



-continued 

Confound No. 134 :[TrplO>4S10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Trp-NHj 

Compound No, 137 :[Nie9]MS 10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Nle-Phe-NHj 

Compound No. 138:[Cit9]MS10 
Tyr-Aan-Trp-Asn-Ser-Phe-Gly-Lou-Cit-Pho-NHj 

Compound No. 140s[Arg(Me)9,NMePhelO]HS10 

Ty r-ABn>Trp>Asn-Ser-Phe-Gly-Leu-Ar g ( Me ) -NMePhe- 

NHj 

Compound No. 14 1 i[D-TyrI,Arg(Me) 9]MS10 
D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Ar g (Me ) -Phe-NHj 

Compound No. 142![D-Tyrl,D-Trp3,Arg(Me)9>«S10 

D-Tyr-ABn-D-Trp-ABn-Ser-Phe-Gly-Leu-Arg{Me)-Phe- 

NHj 

Compound No. 14 3:(D-Trp3,Arg(Me)9]MS10 
Tyr-A8n-D-Trp-A6n-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 144:de8( l-3)-Fmoc-[Arg(Me)9>lS10 
Fmoc-Asn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 145:de8( l-2)-Fmoc-[Arg(He)9>lS10 
Ftooc-Trp-Aen-Ser-Phe-Gly-Leu-Arg (Me ) -Phe-NHj 

Compound No. 14 6 :[10V,CSNH, D-Tyrl]MS 10 

D-Tyr-ABn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe4'(CSNH) 

NH2 

Compound No. 150:[Tyr6]MS10 
Tyr-ABn-Trp-Asn-Ser-Tyr-Gly-Leu-Arg-Phe-NHj 

Compound No. 151 :[Nal( 1 }6>1S10 

Tyr-Asn-Trp-Aan-Ser-Nal ( 1 ) -Gly-Leu-Arg-Phe-NHj 

Compound No. 152 :[Nal { 2 )6]MS10 
Tyr-Aen-Trp-Asn-Ser-Nal ( 2 ) -Gly-Leu-Arg-Phe-NH2 

Compound No. 15 3 :[Phe(Fs)e]MS10 
Tyr-Aan-Trp-Aan-Ser-Phe (Fg ) -Gly-Leu-Arg-Phe-NHj 

Compound No. 154:[Phe(4F)6]MS10 
Tyr-Aan-Trp-Aan-Ser-Phe ( 4F ) -Gly-Leu-Arg-Phe-NHj 

Compound No. 156tfCha6]MS10 
Tyr-Asn-Trp-Asn-Ser-Cha-Gly-Leu-Arg-Phe-NH, 

Compound No. 163:[6»I'7, CH2NH]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe^J (CHjNH )Gly-Leu-Arg-Phe-NH2 

Compound No. 165:[Dap(Gly)9}'MS10 
Tyr-Aan-Tcp-Asn-Ser-Phe-Gly- Leu-Dap ( Gly ) -Phe-NHj 

Compound No. 166:[6V7,CSNH]M510 

Tyc-Aan-Trp-ABn-Ser-Phe ^'(CSNH)Gly-Leu-Arg-Phe-NH2 

Compound No. 169:[D-Tyrl, Ala3,Arg(Me)9>4S10 
D-Tyr-ABn-Ala-A8n-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No, 170 :[D-Tyrl , Ser3 , Arg(Me ) 9>1S10 
D-Tyr-ABn-Ser-ABn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 171:[D-Tyrl,Cha3,Arg(Me)9>1S10 

D-Ty r-Aan-Cha-Asn-Ser-Phe-Gly-Leu-Ar g (Me ) -Phe-NH, 

Compound No. 172 :[D-Tyr 1 , Cha6 , Arg(Me )9]MS10 

D-Ty r-Aan-Trp-Asn-Ser-Cha-Gly-Leu-Ar g {Me ) -Phe-NHj 

Compound No. 173:[D-Tyrl,Ala7,Arg(Me)9>lS10 
D-Tyr-A8n-Trp-A8n-Ser-Phe-Ala-Leu-Arg(Me)-Phe-NH2 
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Compound No. 174 :(I>-Tyr I , Arg{Me)9 ,TrplO]l4S10 

D-Ty r-Asn-Trp-Aan-Ser-Phe-Gly-Leu-Arg ( Me ) -Trp-NH, 

Compound So. i 76 :[A2oGly7jMSlC 
Tyr-A8n-Trp«A8n*Ser<-Phe-AzoGly-Leu-Arg-Phe-NH2 

Compound No. I81:[O-Tyrl,Cha3,6,Arg(He)9>lS10 
D-Ty r- Asn-Cha- Asn-S er -Cha -G ly-Zieu-Ar g < Me ) -Phe-NH, 

Confound Ko. 182:[D-Tyrl ,Cha3,6 ,Arg(He)9 ,TrplO] 
HSIO 

D-Tyr-Asn-Cha-Asn-Ser-Cha-Gly-Leu-Arg(Me)-Trp-NH2 

Compound No. X83 :fPhe(4NH2 ) 9]MS10 
Tyr-A8n<-Trp-Asn-Ser-Phe-Gly-Leu-Phe( 4NH2 )-Phe>NH2 

Compound No. 184 ;[Phe(4-Guanidino)9]MS10 

Tyr-ABn-Trp-ABn-Ser-Phe-Gly-Leu-Phe<4-Guanidino)- 

Phe-NH^ 

Compound No. 185:[Dap(GnGly )9]MS10 

Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Dap(GnGly)-Phe-NH2 

Compound No. 186:[Trp(For )10]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Trp< For ) -NHj 

Confound No. 187:[Abu8]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Abu-Arg-Phe-NHj 

Compound No. 189 :{Ala( 3-B2t ) 1 0]MS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Ala( 3-Bzt )-NH2 

Confound No. 190:[D-Tyrl,Cha3,AzaGly7,Arg(Me)9] 
HSIO 

D-Ty r-Asn-Cha-Asn-Ser-Phe-AzaGly-Leu-Ar g (Me ) -Phe- 
NH2 

Compound No. 191 :[I>-Tyrl, Ser3 r AzaGly7,Arg(Me)9] 
MSIO 

D-Ty r-Asn-Ser-Asn-Ser-Phe-AzaGly-Leu-Arg (Me ) -Phe- 
NH2 

Compound No. 192:[D-Tyrl, Arg(Et )9]HS10 
D-Tyr~Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg ( Et )-Phe-NH2 

Compound No. 193:[D-Tyrl, Arg(n-Pr )9]MS10 
D-Tyr-A8n>Trp-Asn-Ser-Phe«Gly-Leu-Arg ( n-Pr ) -Phe- 

NH2 

Compound No. 194 :fD-Tyrl, Arg(Ac )9]MS10 
D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg ( Ac )-Phe-NH2 

Compound No. 1 97 :[Phe( 3F) 10]MS10 
Tyr-ABn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe( 3F)-NH2 

Compound No. 198 :[Phe(3 , 4F2 ) lOjMSlO 
Tyr-Asn-Trp-ABn-Ser-Phe-Gly-Leu-Arg-Phe( 3, 4F2 )-NH2 

Compound No. 199 :[Phe(3 , 4CI2) 10]MS10 
Tyr-A8n-Trp>Asn-Ser-Phe-Gly-Leu-Arg-Phe( 3, 4CI2 )- 

NH2 

Compound No. 200:[Phe(3CF3) lOjMSlO 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe( 3CF3 )-NH2 

Compound No. 201:[Ala(2-Qui)10>lS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg-Ala ( 2'-Qui ) -NH2 

Compound No. 203:[D-Tyrl,Cha6,Arg(Me)9]MS10 
D-Tyr-Asn-Trp-Asn-Ser-Cha-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 2 04:(D-Tyrl, Ala 7, Arg(Me ) 9]MS10 
D-Tyr-Asn-Trp-Asn-Ser-Phe~Ala-Leu-Arg ( Me ) -Phe-NHz 

Compound No. 20S:[D-Tyrl,Thr3,Arg(Me)9]MS10 
D-Tyr-Asn-Thr-ABn-Ser-Phe-Gly-Leu-Arg ( Me > -Phe-NHa 



-continued 

Compound No. 206:(D-Tyrl, Ile3,Arg(Me)9>lSiO 
D-Tyr-Asn-Ile-A8n-Ser-Phe-Gly-Leu-Arg(Me)-Phe«NH2 

Compound No. 2G7 :[D-Tyr 1 , 5er4 , Arg (He) 9}451 0 
D-Tyr'Asn^Trp-Ser-Ser-Phe-Gly-Leu-Arg (Me ) -Phe-NH2 

Compound No. 208:[D-Tyrl,Thr4,Arg(Me)9>4S10 
D-Tyr-A8n-Trp-Thr-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 209:[D-Tyrl,Gln4 ,Arg(Me)9>«S10 
D-Tyr-Asn-Trp-Gln-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Confound No. 210:[D-Tyrl, Ala4,Arg(He)9>lS10 

D-Ty r-Asn-Trp-Ala-Ser-Phe-Gly-Leu-Arg (Me ) -Phe-NHj 

Compound No. 211 :[D-Tyrl,Thr5,Arg(He)9'>4S10 
D-Tyr-Asn-Trp-Aen-Thr-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 212 :[D-Tyrl,Ala5,Arg(Me)9>lS10 

D-Ty r-Asn-Trp-Asn-Ala-Phe-Gly-LeU'Ar g (He ) -Phe-NH2 

Compound No. 213;[D-Tyrl,Val8,Arg(Me)9>lS10 
D-Tyr-A8n-Trp-A8n-Ser-Phe-Gly-Val-Arg(Me)-Phe-NH2 

Compound No. 214ifD-Tyrl,Gln2,Arg(Me)9>IS10 
D-Tyr-Gln-Trp-A6n-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 215:[D-Tyrl ,Thr2,Arg(Me)9]MS10 
D-Tyr-Thr-Trp-ABn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 21 6 :des ( 1 ) -[D-ABn2 , Arg(Me)9]MS10 
D-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (He )-Phe-NH2 

Compound No. 217 idea ( l)-[D-Tyr2,Arg(Me)9>4S10 
D-Ty r-Trp-Asn-Ser-Phe-Gly-Leu-Ar g ( Me ) -Phe-NHj 

Compound No. 218:[N((CH2) 3Gn )]Gly9>lS10 
Tyr-Asn-Trp-A8n-Ser-Phe-Gly-Leu-N( (CH2) 3Gn)Gly- 

Phe-NHj 

Compound No. 220 :[Arg (Et ) 9jMS10 
Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Ar g { Et ) -Phe-NH2 

Compound No. 221:[D-Tyrl,Thr3,AzaGly7, Arg(Me)9] 
MSIO 

D-Tyr-ABn-Thr-ABn-Ser-Phe-A2aGly-Leu-Arg(Me)-Phe- 
NH2 

Compound No. 222:de8( 1 )-[D-Tyr2,A2aGly7, Arg(Me)9] 
MSIO 

D-Tyr-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me)-Phe-NH2 

Compound No. 223:de8( 1-2 )-[D-Trp3,Arg(Me)9]MS10 
D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me )-Phe-NH2 

Compound No. 22 4 :des( 1 )-[D-Tyr2,D-Trp3 ,Arg{Me)9j 
MSIO 

D-Ty r-D-Tr p-Asn-Ser-Phe-Gly-Leu-Ar g ( Me ) -Phe-NH, 

Compound No. 225 :deB( 1 )-[D-A8n2rD-Trp3 , Arg(He}9] 
HSIO 

D-Asn-D-Tr p-Aan-Ser-Phe-Gly-Leu-Ar g (He ) -Phe-NHj 

Compound No. 226:deB( 1 )-[D-Tyr2rSer3,Arg(He)9]HS10 
D-Tyr-Ser-A8n-Ser-Phe-Gly-Leu-Arg(He)-Phe-NH2 

Compound No. 227 :deB ( 1 ) -[D-Tyr2 , Thr3 , Arg (Me) 9]MS10 
D-Tyr-Thr-AGn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 228:deB( l)-[D-Tyr2,Ile3,Arg(He}9]HS10 
D-Tyr-Ile-Asn-Ser-Phe-Gly-Leu-Arg(Me)-Phe-NH2 

Compound No. 229 :[D-Tyri,Val3,Arg(Me)9]MS10 

D-Tyr-ABn-Val-A8n-Ser-Phe-Gly-Leu-Arg(Me)-Phe- 

NHj 
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Compound Ho. 230;[D-Tyrl,D-ABn2,Arg(Me)9] 
MSIO 

D-Ty r-D-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg (Me ) -Phe- 

Compound No. 231:(D-Tyrl,D-A8n2,D-Trp3,Arg(He)9] 
HSIO 

D-Tyr-D-Asn-D-Trp-Asn-Ser-Phe-Gly-Leu-Arg (He ) -Phe- 
NH, 

Compound No. 232:[D-Tyrl, AzaGly7,Arg(Me)9] 
MSIO 

D-Tyr-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me ) -Fhe- 
NHj 

Con?>ound No. 233:lD-Tyrl, Ile3,AzaGly7, Arg(Me)9] 
MSIO 

D-Tyr-A5n-Ile-A5n-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe- 

NHj 

Compound No. 234:[D-Tyrl,Val3,AzaGly7,Arg(Me)9]MS10 
D-Tyr-Aan-Val-Asn-Ser-Phe-AzaGly-Leu-Arg (Me )-Fhe- 
NH2 

Compound No. 235;[D-Tyrl, Ala3 ,AzaGly7, Arg(Me)9]MS10 

D-Tyr-Asn-Ala-ABn-Ser-Phe-AzaGly-Leu-Arg(He)-Phe- 

NHz 

Compound No, 236 : (D-Tyr 1 , D-Trp3 , AzaGly? , Arg (He) 9] 
MSIO 

D-Tyr-A8n-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)- 
Phe-NHj 

Compound No. 237:[D-Tyrl,D-A8n2,AZaGly7,Arg(Me)9] 
MSIO 

D-Ty r-D-Asn-Trp-Asn-Ser-Phe-AzaGly-Iieu-Arg ( He ) - 
Phe-NH2 

Compound No. 238:[D-Tyrl,D-Aan2,D-Trp3,AzaGly7,Arg 
(He)9]MS10 

D-Ty r-D-Asn-D-Trp-Asn-Ser-Phe-AzaGly-Leu-Ar g ( He ) - 
Phe-NH; 

Compound No. 239:des( l)-[D-Tyir2,Ser3,AzaGly7,Arg 
(He)9]MS10 

O-Tyr-Ser-Asn-Ser-Phe-AzaGly-Leu-Arg (He) -Phe-NHj 

Compound No. 240:de8{ X )-[D-Tyr2, Zle3,AzaGly7 ,Arg 
(Me)9jMS10 

D-Tyr-Ile-Asn-Ser-Phe-AzaGly-Leu-Arg (He) -Phe-NH2 

Compound No. 241:de6( l)-[D-Tyr2,Thr3,AzaGly7,Arg 
(Me)9]MS10 

D-Tyr-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 

Compound No. 24 2 :des( 1 )-[D-Tyr2 ,D-Trp3 ,AzaGly7 ,Arg 
(He)9]MS10 

D-Ty r-D-Tr p- Aan-S er -Phe- AzaGly-Leu -Arg ( He ) -Ph e-NH j 

Compound No. 244:[l>-Tyrl,Phe3,AzaGly7, Arg(He)9] 
MSIO 

D-Tyr-Asn-Phe-Asn-Ser-Phe-AzaGly-Leu-Arg (Me ) -Phe- 
NH2 

Compound No. 245:[D-Tyrl,Nal( 1 )3,AzaGly7,Arg(He) 
9]MS10 

D-Ty r-Asn-Nal ( 1 ) -Asn-Ser-Phe-AzaGly-Leu-Arg (He ) - 

Phe-NHj 

Compound No. 246 :lD-Tyrl ,Nal( 2 ) 3 ,AzaGly7,Arg(Me) 
9>4S10 

D-Tyr-Asn-Nal ( I )-A8n-Ser-Phe-AzaGly-Leu-Arg (He) - 
Phe-NHj 



--continued 

Confound No. 24 7 :[D-Tyrl, Phe(2CL) 3, AzaGly7,Arg(He) 
9]MS10 

D-Ty r- Asn-Phe ( 2Cl ) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me ) - 
Phe-NHj 

Compound No. 248 :[D-Tyrl ,Phe( 3Cl ) 3,AzaGly7,Arg(He) 
9]MS10 

D-Tyr-Asn-Phe ( 3Cl > -Asn-Ser-Phe-AzaGly-Leu-Arg (Me) - 
Phe-NHj 

Confound No. 249:[D-Tyrl,Phe(4Cl) 3, AzaGly7, Arg(Me) 
9]MS10 

D-Tyr-Aen-Phe ( 4Cl ) -Asn-Ser-Phe-AzaGly-Leu-Arg (Me ) - 
Phe-NHj 

Compound No. 250i[D-Tyrl,Phe(4NH2) 3, AzaGly7,Arg 
(Me)9]HS10 

D-Tyr-Asn-Phe ( 4NH2 )-A8n-Ser-Phe-A2aGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 251 :[D-Tyrl,Pya( 3 ) 3, AzaGly7, Arg(Me) 
9]MS10 

D-Tyr-Asn-Pya ( 3 )-A8n-Ser-Phe-AzaGly-Leu-Arg (Me ) - 

Phe-NHj 

Compound No. 252:[D-Tyrl,D-Ala3, AzaGly?, Arg(Me) 9] 
MSIO 

D-Tyr-A8n-D-Ala'A8n-Ser-Phe-AzaGly-Leu>Arg(Ne)- 
Phe-NHj 

Compound No. 253:[D-Tyrl,Pro3,AzaGly7,Arg(Me)9] 
MSIO 

D-Tyr-ABn-Pro-Asn-Ser-Phe-AzaGly-Leu-Arg(Me)-Phe- 
NH2 

Compound No. 254:deB( l)-[D-Tyr2,Phe3,AzaGly7,Arg 
(Me) 9>1S 10 D-Tyr-Phe-Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 255:des( l)-[D-Tyr2,Nal(2) 3,AzaGly7, 
Arg ( Me ) 9 ]MS 1 0 D-Tyr-Nal ( 2 ) -Asn-Ser-Phe-AzaGly- 
Leu-Arg ( Me ) -Phe-NHj 

Compound No. 256:deB( 1)-[D-Pya(3) 2, Phe3 ,AzaGly7, 
Arg(Ne)9]MS10 D-Pya( 3 }-Phe-A8n*Ser-Phe- 
AzaGly-Leu-Arg ( Me ) -Phe-NH2 

Compound No. 257 :[D-Tyrl , D-Asn2,Phe3,AzaGly7, Arg 
( Me ) 9lMS 1 0 D-Tyr-D-Asn-Phe-Asn-Ser-Phe- 
AzaGly-Leu-Ar g ( Me ) -Phe-NH, 

Compound No. 258:[D-Pya(3)l,AzaGly7,Arg(Me)9]MS10 
D-Pya ( 3 ) -Aan-Trp-Asn-Ser-Phe-AzaGly- Leu-Arg (Me ) - 
Phe-NHj 

Compound No. 259:[D-Alal,AzaGly7,Arg(Me)9jHS10 
D-Ala-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg (Me )-Phe- 

NHj 

Compound No. 260:de6( l-3)-3-(3-Indolyl)propionyl- 
fAzaGly7 , Arg(Me) 9lHS10 3- (3-Indolyl }propionyl-Afin- 
Ser-Phe-AzaGly- Leu-Arg (He ) -Phe-NH, 

Confound No. 261;[7'i'8, CHjNHlMSlO Tyr-Asn-Trp-Aan- 
Ser-Phe-Gl y* ( CH jNH ) Leu-Ar g-Phe-NH, 

Compound No. 265 zdes ( 1-3 )-Indole-3-carbonyl- 
[AzaGly? , Arg (Me ) 9jHS 10 Indole>3*carbonyl-A6n-Ser- 
Phe-AzaGly-Leu-Arg(Me)-Phe-NH2 

Compound No. 266 :des( l-3)-Indole-3-acetyl- 
[AzaGly7 f Arg(Me) 9]HS10 Indol-3-acetyl-Aen-Ser- 
Phe-AzaGly-Leu-Arg (Me )-Phe-NH2 
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-continued 

Ccnnpound No. 267:des(l-3)-4-(3-Indolyl)butyryl- 
(A2aGly7,Arg(Me)9]MS10 4-{3-Indolyl )butyryl-Asn- 
Ser-Phe-AzaGly-Leu-Arg (Me ) -Phe-NH; 

Compound No. 268:des( l-3)-Diphenylacetyl-(AzaGly7, 
Arg(Me )9>1S10 Diphenylacetyl-Asn-Ser-Phe-AzaGly- 

Leu-Arg ( Me ) -Phe-NHj 

Compound No, 269:de8( l-3>-3-Phenylpropionyl- 
[AzaGly7,Arg (Me}9]MS10 3-Phenylpropionyl-A8n-Ser- 
Phe-AzaGly-Leu-Arg ( Me ) -Phe-NHj 

Compound No. 270 :(D-Tyr 1 , Phe3 ,Ser-Phe5 , AzaGly? ,Arg 
(Me) 9]MS10 D-Tyr-Asn-Phe-Asn-Ser-Phe-Phe-AzaGly- 
Leu-Ar g ( Me } -Phe-NHz 

Compound No. 271 :de8( l-2)-[AzaGly7,Arg(Me)9>lS10 
Trp-ABn>Ser-Phe'AzaGly-Leu-Arg (Me) -Phe-NHj 

Compound No. 272 :des( l-2)-Acetyl-lAzaGly7, Arg(Me)9] 
MS 10 Acetyl-Trp-A8n-Ser-Phe-AzaGly-Leu-Arg(Me)- 
Phe-NH2 

Compound No. 273:de8( l-2)-Amidino-[A2aGly7,Arg(Me) 
9^S 1 0 Amidino-Trp-Aan-Ser-Phe-AzaGly-Leu-Arg (Me ) - 
Phe-NH2 

Compound No. 274:de0( l-2)-Acetyl-[Ala3,AzaGly7,Arg 
(Me) 9]MS10 Acetyl-Ala-Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 275tde8( l-2)-Acetyl-(Arg3,AzaGly7f Arg 
(Me)9]M510 Acetyl-Arg-Aen-Ser-Phe-AzaGly-Leu-Arg 

(Me)-Phe-NH2 

Compound No, 276 :des( 1-2 ) -Acetyl-fThr3 , AzaGly? ,Arg 
( Me ) 9]MS 1 0 Acetyl-Thr-Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 277 :des( 1-3 )-n-Hexanoyl-(A2aGly7, Arg 
(Me) 9JMS10 n-Hexanoyl-Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH3 

Compound No. 278 :des( 1-3 )-Cyclohexanecarbonyl- 
[AzaGly7, Arg(Me )9jMS10 Cyclohexanecarbonyl-Asn- 
Ser-Phe-AzaGly-Leu-Arg ( Me ) -Phe-NHj 

Compound No. 279 :des( I-3)-2-(Indol-3-yl) 
ethylcarbamoyl-[AzaGly7,Arg(Me>9]MS10 2-(indol-3- 
y 1 ) ethy Icarbamoyl-Asn-Ser-Phe-AzaG ly-Leu-Arg ( Me } - 

Phe-NH2 

Compound No. 281 :ID-Tyr 1 ,Pya(2)6, Arg (Me )9]MS10 
D-Tyr-A8n-Trp-A8n-Ser-Pya(2 )-Gly-Leu-Arg (Me)- 
Phe-NHz 

Compound No. 282 :ID-Tyrl , Pya(4 ) 6,Arg (Me)9]MS10 
D-Tyr-ABn-Trp-Asn-Ser-Pya ( 4 ) -Gly-Leu-Arg (Me ) - 
Phe-NHj 

Compound No. 2 83:fD-Tyrl,D-ABn2,Cha3,AzaGly7 ^Arg 
(Me) 9]MS10 D-Tyr-D-Asn-Cha-Asn-Ser-Phe-AzaGly-Leu- 
Arg(Me)-Phe-NH2 

Compound No. 284 :[D-Tyrl ,D-A6n2 ,Thr3 ,AzaGly7 « Arg 
(Me) 9]MS10 D-Tyr-D-Aan-Thr-ABH-Ser-Phe-AzaGly-Leu- 
Arg(Me)-Phe-NH2 

Compound No. 285:[D-Tyrl,Pya(2) 3 , AzaGly7, Arg(Me) 
9>1S 1 0 D-Tyr-Aan-Pya ( 2 ) -Aen-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 286:{D-Tyrl,Pya(4) 3 ,AzaGly7 ,Arg(Me) 
9>1S 1 0 D-Tyr-Asn-Pya ( 4 ) -Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 



-continued 

Compound No. 287:[D-Tyrl,D-Ser2,AzaGly7,Arg(Me)9] 
MS 10 D-Tyr-D-Ser-Trp-Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 28B:lD-Tyrl,D-His2, AzaGly7,Arg(Me)9] 
MS 10 D-Tyr-D-His-Trp-Asn-Ser-Phe-AzeGly-Leu-Arg 
(Me)-Phe-NH2 

Coir^ound No. 289:de8(l)--(0-Pya(3) 2, AzaGly7, Arg 
(Me) 9JMS10 D-Pya( 3 )-Trp-Asn-Ser>Phe-AzaGly>Leu-Arg 
(Me)-Phe-NH2 

Compound No. 290:[D-Pya(3)l,D-A8n2,Cha3,AzaGly7, 
Ar g ( Me ) 9 ]MS 1 0 D-Pya ( 3 ) -D-Asn-Cha-Aen-Ser-Phe- 
AzaG ly-Leu-Arg ( Me ) -Phe-NH, 

Confound No. 291 :[D-Pya( 3 ) 1 ,D-Tyr2 ,Cha3, AzaGly7,Arg 
(Me)9]HS10 D-Pya( 3 )-D-Tyr-Cha-A8n-Ser-P)ie-AzaGly- 
Leu- Ar g ( Me ) -Phe-NHj 

Compound No. 29 3: [4*5, CHjNHjMSlO Tyr-Aan-Trp-AsnW 
(CH2NH)Ser-Phe-Gly-Leu-Arg-Phe-NH2 

Compound No. 294 :[1^2 ^CHjNHjMSlO TyrV(CH2NH)Aan- 
Trp-Asn-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

Compound No, 295:(2V3, CH2NHIMSIO Tyr-A6n»P(CH2NH) 
Trp-Aan-Ser-Phe-Gly-Leu-Arg-Phe-NHj 

Compound No. 296:[6V7,CSNH,D-Tyrl,Arg(Me)9]MS10 

D-Tyr-A8n-Trp-A8n-Ser-PheV(CSNH)Gly-Leu-Arg(Me)- 

Phe-NHj 

Compound No. 297:[D-Tyrl,Thr5,AzaGly7,Arg(Me)9] 

MS 10 D-Tyr-Aan-Trp-Asn-Thr-Phe-AzaGly-Leu-Arg (Me > - 

Phe-NHj 

Compound No. 298:[D-Tyrl,D<-ABn2,Thr5,AzaGly7,Arg 
( Me ) 9]MS 1 0 D-Tyr-D- Asn-Trp- ABn-Thr-Phe -AzaGly-Leu- 
Arg(Me)-Phe-NH2 

Compound No. 299:[l*2,CH2NH,AzaGly7, Arg(Me)9j-MS10 
Ty rV ( CH 2NH ) Asn-Trp- Asn-Ser-Phe-AzaGly-Leu-Arg ( Me ) - 
Phe-NH2 

Compound No. 300 :[1'1^2 ,CH2NH,D-Trp3 ,AzaGly7 , Arg(Me) 
9]-MSl 0 Tyr^P ( CH2NH ) Asn-D-Trp-Asn-Ser-Phe-AzaGly- 
Leu-Arg ( Me ) -Phe-NHj 

Compound No. 301 :[D-Tyrl , Ala( 2-Qui) 3, AzaGly7 ,Arg 
(Me) 9>1S10 D-Tyr-Asn-Ala( 2-Qui)-ABn-Se^-Phe- 
AzaGly-Leu-Arg (Me ) -Phe-NHj 

Compound No. 302 :[D-Tyrl ,D-Pya(4 ) 3, AzaGly7,Arg 
(Me)9]MS10 D-Tyr-A8n-D-Pya( 4 )-Aan-Ser-Phe-AzaGly- 
Leu-Ar g ( Me ) -Phe-NHs 

Compound No. 303 :[D-Tyr 1 , D-Asn2, Pya( 4 ) 3,A2aGly7, 
Ar g ( Me ) 9]MS1 0 D-Tyr-D-Asn-Pya ( 4 ) -Asn-Ser-Phe- 
AzaGly-Leu-Ar g (Me ) -Phe-NHj 

Compound No. 304 :[D-ABn2,Pya( 4 ) 3,AzaGly7,Arg(Me) 
9]MS10 Tyr-D-Asn-Pya( 4 )-ABn-Ser-Phe-A2aGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 305:deB(l)-[D-Tyr2,I>-Pya(4) 3, 
AzaGly7 , Ar g (Mo ) 9]MS 10 D-Tyr-D-Pya ( 4 ) -Aan-Ser-Phe- 
AzaGly-Leu-Arg (Me )-Phe-NH2 

Compound No. 306:[D-Pya(4 )l,D-A8n2,Cha3,AzaGly7, 
Arg(Me)9]MS10 D-Pya( 4 )-D-A8n-Cha-Asn-Ser-Phe- 
AzaGly-Leu-Ar g (Me ) -Phe-NHj 

Compound No. 307 :(7*8,CH2NH,D-Tyrl ,Arg(Me)9]MS10 
D-Ty r-Asn-Trp-Asn-S er-Phe-Gly«I' ( CH 2NH ) Leu- Ar g ( He ) - 
Phe-NHj 



us 2006/024 1 05 1 Al Oct. 26, 2006 

28 



-continued 

Coxnpound No. 308:[6V7, CHsNH, D-Tyrl , Ar9(Ne)9)4S10 
D-Tyr-Asn-Trp- Asn-Ser-PheV ( CHjNH )Gly-Leu-Ar g ( Me )- 

Phe-NHj 

Confound No. 310:(Nor9]MS10 Tyr^Aen-Trp-Asn-Ser- 
Phe-Gly-Leu-Mar-Phe-NH2 

Con^jound No. 311:[Nar(Me)9]KS10 Tyr-Asn-Trp-ABn- 
Ser-Phe-Gly-Leu-Nar (Me ) -Phe-NH, 

Caxi%>ound No. 312:(Har(Me)9]MS 10 Tyr-Aan-Trp-Aan- 
Ser-Phe-Gly-Leu-Har(Me)-Phe-NH2 

Compound No. 313:[Dab9]MS10 Tyr-Aen-Trp-Asn-Ser- 
Phe-Gly-Leu-Dab-Phe-NHj 

Con^jound No. 314 :(Orn9]MS10 Tyr-Asn-Trp-Asn-Ser- 
Phe-Gly-Leu-Orn-Phe-NHj 

Compound No. 315:de6( l)-(D-A8n2,Cha3,AzaGly7,Ar9 
( Me ) 9]MS 1 0 D-Asn^ha-Asn-Ser-Phe-AzaGly-Leu-Arg 
(Me)-Phe-NH2 

Compound No. 316:[D-Tyrl,D-Asn2,Thr3,AzaGly7,Arg 
(He) 9 , Phe( 4F) lOjMSlO D-Tyr-D-Asn-Thr-Aen-Ser-Phe- 
AzaG ly-Leu-Arg (Me ) -Phe ( 4F )-NH2 

Compound No. 317 :[D-Tyrl, D-Asn2,Pya( 4 ) 3,A2aGly7, 
Arg ( Me ) 9 , Phe ( 4 F ) 1 0]MS 1 0 D-Tyr -D- Aan-Pya ( 4 ) -Aan- 
Ser-Phe-AzaGly-Leu>Arg (Me ) -Phe ( 4F ) -NH, 

Compound No. 318:lD-Tyrl,AzaGly7,Arg(Me)9,Phe(4F) 
1 0|MS 10 D-Ty r- As n-Trp-Asn-Ser-Phe-AzaG ly-Leu-Arg 

(Me)-Phe(4F)-NH2 

Compound No. 319:l6V7 ,NHCO,D-Tyrl , Arg(Me)9]MSlO 
D-Ty r-Aan-Trp-Asn-Ser-Phe^' ( NHCO ) Gly-Leu-Arg (Me ) - 
Phe-NH, 

Compound No. 322 :des( 1-3 ) -3-Pyridylpropionyl- 
[AzaGly7,Arg(Me)9]MS10 3-Pyridylpropionyl-Asn-Ser- 
Phe-AzaGly-Leu-Arg (Me ) -Phe-NH, 

Coznpound No. 323:de8( l-3)-4-IInidazoleacetyl- 
[AzaGly7 , Arg (Me ) 9 JMS 10 4 -Imidazoleacety l-Aan-Ser- 
Phe-A2aGly-Leu-Arg(Me)-Phe-NH2 

Compound No. 324 :des ( 1-3 ) -4-Piperidinecarbonyl- 
|A2aGly7,Arg (Me)9]MS10 Piperidinecarbonyl-Aen-Ser- 
Phe-AzaGly-Leu-Arg ( Me ) -Phe-NHj 

Compound No. 325ide8( l-3)-l-PiperidineacetyI- 
[A^aGly7 , Arg (Me ) 9]MS 10 Piperidineacetyl-Aan-Ser- 
Phe-AzaG ly-Leu-Arg ( Me ) -Phe-NH, 

Compound No. 326 ides ( 1-3 ) -1-Methy lpiperidinio-1- 
acet.yl-(A2aGly7 , Arg (Me) 9JMS10 Methylpiperidino- 
l-acetyl-Aan-Ser-Phe-AzaGly-Leu-Arg (Me )-Phe-NH2 

Coii9>ound No. 327:de8( l-3)-l-Pyridinioacetyl- 
[AzaGly7,Arg(Me)9]HS10 l-Pyridinoacetyl-Aan-Ser- 
Phe-AzaG ly-Leu-Arg ( Me ) -Phe-NH, 

Compound No. 328 :des ( 1-3 ) -D-Glucuronyl-[AzaGly7 , 
Arg ( Me ) 9)1S 1 0 D-Glucuronyl-Asn-Ser-Phe-AzaGly-Leu- 
Arg(Me)-Phe-NH2 

Compound No. 375s2-Aminoethyl-Gly-[D-Tyrl,Arg(Me) 
9)HS1 0 2-Aminoetliyl-Gly-D-Tyr-Aan-Trp-A8n-Ser-Phe- 
G ly-Leu-Arg ( Me ) -Phe-NHj 

Compound No. 385:deB( 1 )-[D-Tyr2,D-Pya( 4 ) 3, 

AzaG ly 7 , Arg ( Me ) 9 , Tr p 1 0]MS 1 0 D-Tyr-D-Pya ( 4 ) -Asn-Ser- 

Phe- AzaGly-Leu-Arg ( Me ) -Trp-NHj 



-continued 

Confound No, 386:deB( l-3)-3-Pyridylpropionyl- 

[AzaGly7,Arg(Me)9,Trpl0>4S103-Pyridylpropionyl- 

A6n-Ser-Phe-AzaGly-Leu-Ar9(Me)-Trp-NH2 

Compound No. 387 :Dap-[D-Tyrl, Arg(Me)9]HS10 Dap-D 
Ty r- Asn-Trp-Aan-Ser-Phe-Gly-Leu-Ar g ( Me ) -Phe-NH, 

Compound No. 397 :Methylthiocarbamoyl-Sar-[D-Tyrl , 
Arg (Me ) 9>iSl 0 Methylthiocarbamoy l-Sar-D-Tyr-A8n- 
Trp-A8n-Ser-Phe-Gly-Leu-Ar9(Me)-Phe-NH2 

Compound No. 400 : (S )-l- (Quinolin-8-yl-carbamoyl )- 
4-thiapentylcarbamoyl-[D-Tyrl,Arg(Me)9>lS10 (S)-l- 
(Quinolin-8-yl-carbamoyl)-4-thiapentylcarbamoyl- 
D-Tyr-Aan-Trp-Aan-Ser-Phe-Gly-Leu-Arg (Me ) -Phe-NHj 

[0323] However, the melastin derivatives (1) of the 
present invention exclude the peptide consisting of the 
amino acid sequence of 1 -54 (Compound No. 1), 2-54, 3-54, 
4-54, 5-54, 6-54, 7-54, 8-54, 9-54, 10-54, 11-54, 12-54, 
13-54, 14-54, 15-54, 16-54, 17-54, 18-54, 19-54, 20-54, 
21-54, 22-54, 23-54, 24-54, 25-54, 26-54, 27-54, 28-54, 
29-54, 30-54, 31-54, 32-54, 33-54, 34-54, 35-54, 36-54, 
37-54, 38-54, 39-54, 40-54 (Compound No. 2), 4 1 -54, 42-54 
(Compound No. 32), 43-54, 44-54, 45-54 (Compound No. 
3), 46-54 (Compound No. 4), 47-54, 48-54 or 49-54 in the 
amino acid sequence represented by SEQ ID NO: 1 (native 
human metastin or its partial peptides). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0324] FIG. 1 shows evaluation of the chemotaxis inhi- 
bition activity of Compound Nos. 322, 305, 303, 286, 232 
and 141 using hOT7T 175 -expressed CHO cells. On the 
abscissa, FBS- designates the absence of FBS, FBS+ des- 
ignates the presence of FBS, 322 designates the addition of 
Compound No. 322, 305 designates the addition of Com- 
pound No. 305, 303 designates the addition of Compound 
No. 303, 286 designates the addition of Compound No. 286, 
232 designates the addition of Compound No. 232, 141 
designates the addition of Compound No. 141, (1-54) des- 
ignates the addition of Melastin (1-54), and (45-54) desig- 
nates the addition of Metastin 45-54. The ordinate denotes a 
relative activity when the chemotactic activity in the pres- 
ence of FBS is made 100%. 

[0325] FIG. 2 shows evaluation of the mmor growth 
inhibition activity of Compound No. 322 and Metastin 
(1-54) using tumor-bearing mice with human colon cancer- 
derived cell line SW620, wherein the value indicates 
(mean)±(standard error). The symbols, open diamond, open 
circle, closed circle and closed square designate the results 
obtained when Vehicle (distilled water). Compound No. 322 
(0.1 mM), Compound No. 322 (1 mM), and Metastin 
(Metastin 1-54) were added, respectively. The abscissa 
denotes the number of days after injection. The bar on the 
abscissa designates a dosing period. The ordinate denotes a 
tumor size (mm^). 

[0326] FIG. 3 shows evaluation of the tumor growth 
inhibition activity of Compound No. 305 and Metastin 
(1-54) using tumor-bearing mice with human colon tumor- 
derived cell line SW620, wherein the value indicates 
(mean)±(standard error). The symbols, open diamond, open 
circle, closed circle and closed square designate the resuhs 
obtained when Vehicle (distilled water), Compound No. 305 
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(0.1 mM), Compound No. 305 (1 mM), and Metastin 
(Melastin 1-54) were added, respeciively. The abscissa 
denotes the number of days after injection. The bar on the 
abscissa designates a dosing period. The ordinate denotes a 
tumor size (mm^). 

[0327] FIG. 4 shows the resuhs obtained by monitoring 
changes in blood glucose level when metastin was intrave- 
nously injected into rats under no anesthesia. In the figure, 
the symbols, open circle, closed triangle, closed circle and 
closed diamond designate the blood glucose level in the 
saline group, the group receiving 17 nmol/kg metastin, the 
group receiving 80 nmol/kg metastin and the group receiv- 
ing 170 nmol/kg metastin, respectively. The value indicates 
(mean±SE) (nsS). The symbol * designates that the P-value 
is 0.05 or less, when compared to the saline group and the 
symbol designates that the P- value is 0.01 or less, when 
compared to the saline group. 

[0328] FIG. 5 shows the results obtained by monitoring 
changes in the blood glucagon level when metastin was 
intravenously injected into rats under no anesthesia. In the 
figure, the symbols, open circle and closed circle designate 
the blood glucagon level in the saline group and the group 
receiving 80 nmol/kg metastin, respectively. The value 
indicates (mcan±SE) (n=6-9). The symbol * designates that 
the P-value is 0.05 or less, when compared to the saline 
group and the symbol designates that the P-value is 0.01 
or less, when compared to the saline group. 

[0329] FIG, 6 shows the results obtained by monitoring 
changes in the blood insulin level when metastin was 
intravenously injected into rats under no anesthesia. In the 
figure, the symbols, open circle and closed circle designate 
the blood insulin level in the saline group and the group 
receiving 80 nmol/kg metastin, respectively. The value 
indicates (mean±SE) (n=6-9). 

[0330] FIG. 7 shows the results obtained by monitoring 
changes in the blood corticosterone level when metastin was 
intravenously injected into rats under no anesthesia. In the 
figure, the symbols, open circle and closed circle designate 
the blood corticosterone level in the saline group and the 
group receiving 80 nmol/kg metastin, respectively. The 
value indicates (mean±SE) (n=4-5). 

[0331] FIG. 8 shows the results obtained by monitoring 
changes in the thyroid hormone (T3) level in blood when 
metastin was intravenously injected into rats under no 
anesthesia. In the figure, the symbols, open circle and closed 
circle designate the thyroid hormone (T3) level in blood in 
the saHne group and the group receiving 80 nmol/kg metas- 
tin, respectively. The value indicates (mean±SE) (n-4-5). 

[0332] FIG. 9 shows the results obtained by monitoring 
changes in the blood glucose level when metastin was 
intravenously injected into rats under no anesthesia. In the 
figure, the symbols, open circle and closed circle designate 
the blood glucose level in the saline group and the group 
receiving 80 nmol/kg metastin, respectively. The value 
indicates (mean±SE) (n=6-9). The symbol * designates that 
the P-value is 0.05 or less, when compared to the saline 
group 

[0333] FIG. 10 shows the results obtained by monitoring 
changes in the blood glucose level when a metastin deriva- 
tive was intravenously injected into rats under no anesthesia. 
In the figure, the symbols, open circle, closed circle and 



closed triangle designate the blood glucose level in the 
saline group, the group receiving 80 nmol/kg KiSS 1-305 
and the group receiving 80 nmol/kg metastin, respectively. 
The value indicates (meantSE) (n-5). The symbol * desig- 
nates that the P-value is 0.05 or less, when compared to the 
saline group and the symbol ** designates thai the P-value 
is 0.01 or less, when compared to the saline group. 

[0334] FIG. 11 shows the results obtained by monitoring 
changes in the blood glucagon level when metastin was 
intravenously injected into rats under no anesthesia. In the 
figure, the symbols, open circle, closed circle and closed 
triangledesignate the blood glucagon level in the saline 
group and the group receiving 80 nmol/kg KiSS 1-305 
(Compound No. 305), the group receiving 80 nmol/kg 
KiSS 1-322 (Compound No. 322), respectively. The value 
indicates (meaniSE) (n«>5). The symbol * designates that 
the P-value is 0.05 or less, when compared to the saline 
group. 

[0335] FIG. 12 shows the level of estradiol contained in 
the mt plasma. In the figure, the ordinate and the abscissa 
denote the estradiol level and the dosing groups, respec- 
tively. 

[0336] FIG. 13 shows the level of progesterone contained 
in the rat plasma. In the figure, the ordinate and the abscissa 
denote the estradiol level and the dosing groups, respec- 
tively. 

[0337] FIG. 14 shows changes in the blood level of FSH 
in immature rat by metastin injection. 

[0338] FIG. 15 shows changes in the blood level of LH in 
immature rat by metastin injection. 

[0339] FIG. 16 shows changes in the blood level of 
progesterone in immature rat by melastin injection. 

[0340] FIG. 17 shows changes in the blood level of FSH 
in rat by metastin injection. 

[0341] FIG. 18 shows changes in the blood level of LH in 
rat by metastin injection. 

[0342] FIG. 19 shows changes in the blood level of 
testosterone in rat by metastin injection. 

[0343] FIG. 20 shows the number of oocytes per rat in 
each dosing group measured in TEST EXAMPLE 1 3. In the 
figure, the symbol, closed diamond designates the data for 
each rat and the symbol ? (solid bar) designates the mean 
value in each group. 

[0344] FIG. 21 shows the blood levels of estradiol in the 
dosing groups measured in TEST EX.A.MPLE 13. In the 
figure, the symbol, closed triangle designates the data for 
each rat and the symbol ? (solid bar) designates the mean 
value in each group. 

[0345] FIG. 22 shows the blood levels of progesterone in 
the dosing groups measured in TEST EXAMPLE 1 3. In the 
figure, the symbol, closed triangle designates the data for 
each rat and the symbol ? (solid bar) designates the mean 
value in each group. 

Sequence Listing Free Text 

[0346] SEQ; ID NO: 15 The C-terminal amino acid resi- 
due is amidated. 
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[0347] SEQ ID NO: 1 6 The C-tenninal amino acid residue 
is amidated. 

[0348] SEQ 1 D NO: 1 7 The C-terminal amino acid residue 
is amidated. 

[0349] SEQ ID NO: i 8 Tne C-tenninai amino acid residue 
is amidated. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0350] The metastin derivatives (I) of present inven- 
tion can be prepared by publicly known methods for peptide 
synthesis. As the methods for peptide synthesis, for 
example, either solid phase synthesis or liquid phase syn- 
thesis may be used. That is, the partial peptide or amino 
acids that can constitute the peptide of the present invention 
are condensed with the remaining part to give the product 
having a desired sequence. Where the product has protecting 
groups, these protecting groups are removed to give the 
desired peptide. Publicly known methods for condensation 
and removal of the protecting groups are described in (1) to 
(5) below. 

[0351] (1) M. Bodanszky & M. A, Ondelti: Peptide Syn- 
thesis, Interscience Publishers, New York (1966) 

[0352] (2) Schroeder & Luebke: The Peptide, Academic 
Press, New York (1965) 

[0353] (3) Nobuo Izumiya, et al.: Peptide Gosei-no-Kiso 
to Jikken (Basics and experiments of peptide synthesis), 
published by Maruzen Co. (1975) 

[0354] (4) Haruaki Yajima & Shunpei Sakakibara: Seika- 
gaku Jikken Koza (Biochemical Experiment) 1, Tanpa- 
kushitsu no Kagaku (Chemistry of Proteins) IV, 205 
(1977) 

[0355] (5) Haruaki Yajima, ed.: 7x)ku lyakuhin no 
Kaihatsu (A sequel to Development of Pharmaceuticals), 
Vol. 14, Peptide Synthesis, published by Hirokawa Shoten 

[0356] After completion of the reaction, the product may 
be purified and isolated by a combination of conventional 
purification methods such as solvent extraction, distillation, 
column chromatography, liquid chromatography and recrys- 
tallization to give the peptide of the present invention. When 
the peptide obtained by the above methods is in a free form, 
the peptide can be converted into an appropriate salt by a 
publicly known method; when the protein is obtained in a 
salt form, it can be converted into its free form by publicly 
known methods. 

[0357] For condensation of the protected amino acids or 
peptides, a variety of activation reagents for peptide syn- 
thesis may be used, but trisphosphonium salts, tetramethy- 
luronium salts, carbodiimides, etc. are particularly preferred. 
Examples of trisphosphonium salts include benzotriazoM- 
yloxytris(pyrrolidino^hosphonium hexafluorophosphate 
(PyBOP), bromotris(pyrrolidino)phosphonium hexafluoro- 
phosphate (PyBroP) and 7-azabenzotriazoM-yloxytris(pyr- 
roIidino)-phosphonium hexafluorophosphate (PyAOP), 
examples of tetramethyluronium salts include 2-(lH-benzo- 
triazol-l-yl)-l,l,3,3-hexafluorophosphate (HBTU), 2-(7- 
azabenzotriazol-1 -yl)- 1 , 1 ,3,3-hexafluorophosphate 
(HATU), 2-(l H-benzotriazol-1 -yl)-l ,1 ,3,3-tetramethyluro- 
nium tetraflluoroborate (TBTU), 2-(5-norbomene-2,3-dicar- 



boxyimido)-l ,1 ,33-tetramethyluronium letrafluoroborate 
(TNTU) and 0-(N-succimidyI)-l,l,3,3-tetramethyluronium 
teu^fluoroborate (TSTU); examples of carbodiimides 
include DCC, N.N'-diisopropylcarbodiimide (DIPCDI) and 
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydro- 
chloride (EDCi.HCi); etc. For conUcusaliuu using these 
reagents, the addition of racemization inhibitors (e.g., 
HONB, HOBt, HOAl, HOOBt, etc.) is preferred. Solvents 
used in condensation may be appropriately chosen from 
solvents that are known to be usable for condensation. For 
example, acid amides such as anhydrous or hydrous N,N- 
dimethylformamide, N,N-dimethylacetaniide, N-methylpyr- 
rolidone, etc., halogenated hydrocarbons such as methylene 
chloride, chloroform, etc., alcohols such as trifluoroethanol, 
phenol, etc., sulfoxides such as dimethyl sulfoxide, etc., 
tertiary amines such as pyridine, etc., ethers such as dioxan, 
tetrahydrofuran, etc., nitriles such as acetonitrile, propioni- 
Irilc, etc., esters such as methyl acetate, ethyl acetate, etc., or 
suitable mixtures thereof, etc. are used. The reaction tem- 
perature is appropriately chosen from the range known to be 
applicable to peptide binding reactions and is normally 
suitably chosen from the range of about -20° C. to 50"* C. 
The activated amino acid derivatives are used generally in 
1 .5 to 6 times excess. In the case of soHd phase synthesis, the 
condensation is examined using the ninhydrin reaction; 
when the condensation is insuflScient, the condensation can 
be completed by repeating the condensation reaction without 
removal of the protecting groups. When the condensation is 
yet insufficient even after repeating the reaction, the uru^- 
acted amino acids are acylated with acetic anhydride or 
acetylimidazole to cancel any adverse eflect on the subse- 
quent reaction. 

[0358] Examples of the protecting groups used lo protect 
amino groups in the starting amino acids include Z, Boc, 
tert-pentyloxycarbonyl, isobornyloxycarbonyl, 4-methoxy- 
benzyloxycarbonyl, Cl-Z, Br-Z, adamantyloxycarbonyl, tri- 
fluoroacetyl, phthaloyl, formyl, 2-nitrophenylsulphenyl, 
diphenylphosphinothioyl, Fmoc, etc. Examples of protect- 
ing groups for a carboxyl group include, in addition to the 
C^.6 alky] group, Cj.g cycloalkyl group and C-j.^^ aralkyl 
group for R described above, allyl, 2-adamantyl, 4-nitroben- 
zyl, 4-methoxy benzyl, 4-chlorobenzyl, phenacyl group, ben- 
zyloxycarbonylhydrazide, tert-butoxycarbonylhydrazide, 
tritylhydrazide, etc. 

[0359] ITie hydroxyl group of serine and threonine can be 
protected, for example, by esterification or etherification. 
Examples of groups suitable for this esterification include a 
lower (C2.4) alkanoyl group such as acetyl group, an aroyl 
group such as benzoyl group, etc. and a group derived from 
oiganic acid. Examples of a group suitable for the etherifi- 
cation include benzyl group, tetrahydropyranyl group, tert- 
butyl group, trytyl group (l^rt), etc. 

[0360] Examples of groups for protecting the phenolic 
hydroxyl group of tyrosine include Bzl, 2,6-dichlorobenzyl, 
2-nitrobenzyl, Br-Z, tert-butyl, etc. 

[0361] Examples of groups used to protect the imidazole 
moiety of histidine include Tos, 4-methoxy-2,3,6-trimethyl- 
benzenesulfonyl (Mir), DNP, Bom, Bum, Boc, Til, Fmoc, 
etc. 

[0362] Examples of the protecting groups for a guanidino 
group of aiginine include Tos, Z, 4-methoxy-2,3,6-trimeth- 
ylbenzenesulfonyl (Mtr), p-methoxybenzenesulfonyl 
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(N4BS), 2,2,5,7,8-pentamethylchroman-6-sulfonyl (Pmc), 
mesitylene-2-sulfonyl (Mts), 2.2,4,6,7-pentamethyldihy- 
djobenzofiiran-5-sulfonyl (Pbf), Boc, Z, NOj, etc. 

[0363] Examples of the protecting groups for side chain 
amino group of lysine include Z, Cl-Z, trifluoroacetyl. Boc. 
Fmoc, Trt, Mtr, 4,4-dimethyl-2,6-dioxocyclo-hexylideneyl 
(Ddc), etc. 

[0364] Examples of protecting groups for indolyl of tryp- 
tophan include formyl (For), Z, Boc, Mts, Mtr, etc. 

[0365] The protecting groups for asparagine and 
glutamine include Trt, xanthyl (Xan), 4,4'-dimethoxyben- 
zhydryl (Mbh), 2,4,6-trimethoxybenzyl (Tmob), etc. 

[0366] Examples of the activated carboxyl groups in the 
starling material include the corresponding acid anhydrides, 
azidcs, activated esters [esters with alcohols (e.g., pentachlo- 
rophcnol, 2,4,5-trichlorophenol, 2,4-dinitrophenol, cyanom- 
ethyl alcohol, p-nitrophenol, HONB, N-hydroxysuccimide, 
1 -hydroxy benzotriazole (HOBt) or l-hydroxy-7-azabenzot- 
riazole (HOAt)], etc. As the amino acids in which the amino 
groups in the starting material are activated, the correspond- 
ing phosphorous amides are employed. 

[0367] To eliminate (split ofl) the protecting groups, there 
are used catalytic reduction under hydrogen gas flow in the 
presence of a catalyst such as Pd-black or Pd-carbon; an acid 
u-catraent with anhydrous hydrogen fluoride, methane- 
sulfonic acid, trifluoromethanesulfonic acid, trifluoroacetic 
acid, trimethylsilane bromide (TMSBr), trimethylsilyl trif- 
luoromethanesulfonate, tetraftuoroboric acid, tris(trifluo- 
ro) boron, boron tri bromide or a mixed solution thereof, a 
base treatment with diisopropylethylamine, triethylamine, 
pipcridine, piperazine, etc., and reduction with sodium in 
liquid ammonia. The elimination of protecting groups by the 
acid treatment described above is carried out generally at a 
temperature of approximately -20° C. to 40° C. In the acid 
treatment, it is efficient to add a cation scavenger such as 
anisole, phenol, thioanisole, m-cresol, p-cresol, etc., dim- 
ethylsulfide, 1,4-butanedithiol, 1,2-ethanedilhiol, etc. Fur- 
thermore, 2,4-dinitrophenyl group known as the protecting 
group for the imidazole of histidine is removed by a treat- 
ment with thiophenol. Formyl group used as the protecting 
group of the indole of tryptophan is removed by the afore- 
said acid treatment in the presence of 1 ,2-ethanedithiol, 
1 ,4-butanedithiol, etc. as well as by a treatment with an 
alkali such as a dilute sodium hydroxide solution, dilute 
ammonia, etc. 

[0368] Protection of the functional groups that should not 
be involved in the reaction of the starting materials, pro- 
tecting groups, removal of the protecting groups and acti- 
vation of functional groups involved in the reaction may be 
appropriately chosen from publicly known groups and pub- 
licly known means. 

[0369] In a method for obtaining the amides of the peptide, 
for example, the amidated form is synthesized on the solid 
phase using the resin for amidation, or the a-carboxyl group 
of the carboxy terminal amino acid is first protected by 
amidation; the peptide chain is then extended from the 
amino group side to a desired length. Thereafter, a peptide 
in which only the protecting group of the N-teiminal 
a-amino group in the peptide chain has been removed and 
a peptide (or an amino acid) in which only the protecting 
group of the C-tenninal carboxyl group has been eliminated 



are prepared. The two peptides are condensed in a mixture 
of the solvents described above. The details of the conden- 
sation reaction are the same as described above. After the 
protected peptide obtained by the condensation is purified, 
all the protecting groups arc removed by the method 
described above to give the desired crude polypeptide. Tnis 
crude peptide is purified by various known purification 
means. Lyophilization of the major fraction gives the amide 
of the desired peptide. 

[0370] When the metastin derivatives G) of the present 
invention are present as a configurationa! isomer, a diaste- 
reomer, a conformer or the like, each can be isolated by the 
separating and purifying means described above, if desired. 
In addition, when the compound of the present invention is 
raccmic, it can be separated into an S isomer and an R 
isomer by the conventional optical resolving means. 

[0371] When the metastin derivatives (I) of the present 
invention have steric isomers, the present invention includes 
both of these isomers alone and the isomers present as a 
mixture thereof 

[0372] In addition, the metastin derivatives (I) of the 
present invention may be hydrated or non-hydra ted. 

[0373] The metastin derivatives (I) of the present inven- 
tion may be labeled with an isotope (e.g., ^H, "S), etc. 

[0374] Throughout the present specification, the peptides 
are represented in accordance with the conventional way of 
describing peptides, that is, the N-terminus (amino terminus) 
al the left hand and the C-terminus (carboxyl terminus) al the 
right hand. In the peptides, the C-terminus is usually in the 
form of an amide ( — CONllj), a carboxyl group ( — COOH), 
a carboxylate (—COO"), an alkylamide (— CONHR) or an 
ester (— COOR) and the amide (— CONHj) is particularly 
preferred. Examples of the ester or alkylamide as R include 
a alkyl group such as methyl, ethyl, n-propyl, isopropyl, 
n-butyl, etc.; a C3.8 cycloalkyl group such as cyclopentyl, 
cyclohexyl, etc.; a C^i2 aryl group such as phenyl, a-naph- 
thyl, etc.; a C7.14 aralkyl group such as a phenyl-C,.2-alkyl 
group, e.g., benzyl, phenethyl, etc., or an a-naphthyl-C|.2- 
alkyl group such as a-naphthylmethyl, etc.; pivaloyloxym- 
ethyl group, which are widely used as an ester for oral use, 
and the like. 

[0375] Examples of a salt of the metastin derivative (I) of 
the present invention include a metal salt, a salt with 
ammonium, a salt with an organic base, a salt with inorganic 
acid, a salt with organic acid, a salt with basic or acidic 
amino acid, and the Hke. Preferred examples of the metal sah 
include alkali metal salts such as sodium salts, potassium 
salts, etc.; alkaline earth metal salts such as calcium salts, 
magnesium salts, barium salts, etc.; aluminum salts; and the 
like. Preferred examples of the salts with oi]ganic bases 
include sails with triraethylamine, triethylamine, pyridine, 
picoline, 2,6-lutidine, ethanolamine, dieihanolamine, tri- 
elhanolamine, cyclohexylamine, dicyclohexylamine, N,N'- 
dibenzyl ethyl enediamine, etc. Preferred examples of the 
salts with inorganic acids include salts with hydrochloric 
acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc. Preferred examples of salts with organic acids 
include salts with formic acid, acetic acid, trifluoroacetic 
acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid, 
maleic acid, citric acid, succinic acid, malic acid, methane- 
sulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, 
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etc. Preferred examples of salts with basic amino acids 
include salts with argioine, lysine, ornithine, etc.. and pre- 
ferred examples of salts with acidic amino acids include 
salts with aspartic, glutamic acid, etc. 

[0376] Among them, phannaceutically acceptable salts 
are preferable. For example, when the compound has an 
acidic functional group, inorganic salts such as alkali metal 
salts (e.g., sodium salt, potassium salt, etc.), alkaline earth 
metal salts (e.g., calcium salt, magnesium sah, barium salt, 
etc.), ammonium salts, etc. are preferable. When the com- 
pound has a basic functional group, salts with inorganic 
acids with hydrochloric acid, hydrobromic acid, nitric acid, 
sulfuric acid, phosphoric acid, etc., and salts with organic 
acids such as acetic acid, phthalic acid, fumaric acid, oxalic 
acid, tartaric acid, maletc acid, citric acid, succinic acid, 
methanesulfonic acid, p-toluenesulfonic acid, etc. are pref- 
erable. 

[0377] A prodrug of the metastin derivative (I) or a salt 
thereof (hereinailer sometimes briefly referred to as the 
metastin derivative (1) of the present invention) means a 
metastin derivative that is converted into the metastin 
derivative (I) of the present invention under physiological 
conditions or with a reaction due to an enzyme, a gastric 
acid, etc., in the living body. That is, the prodrug of the 
present invention is a metastin derivative that undergoes 
enzymatic oxidation, reduction, hydrolysis, etc. to be con- 
verted into the metastin derivative (I) of the present inven- 
tion, or a metastin derivative that undergoes hydrolysis, etc. 
by gastric acid, etc. to be converted into the metastin 
derivative (I) of the present invention. 

[0378] Examples of the prodrugs of the metastin deriva- 
tives (1) of the present invention include metastin deriva- 
tives wherein an amino group of the metastin derivative (1) 
of the present invention is acylated, alkylated, phosphory- 
lated, etc. (e.g., metastin derivatives wherein an amino 
group of the metastin derivative (I) of the present invention 
is eicosanoylated, alanylated, pentylaminocarbonylated, 
(5-methyl-2-oxo- 1 ,3-dioxolen-4-yl)methoxycarbonylated, 
tetrahydrofiiranylated, pyrrolidylmethylated, pivaloyloxym- 
ethylated, tert-butylated, etc); metastin derivatives wherein a 
hydroxy group of the metastin derivative (I) of the present 
invention is acylated, alkylated, phosphoiylated, borated, 
etc. (e.g., metastin derivatives wherein an hydroxy group of 
the metastin derivative (I) of the present invention is accty- 
lated, palmitoylated, propanoylated, pivaloylated, succiny- 
lated, fumarylated, alanylated, dimethylaminomethylcarbo- 
nylated, etc.); and metastin derivatives wherein a carboxyl 
group of the metastin derivative (I) of the present invention 
is esterified, amidated, etc. (e.g., metastin derivatives 
wherein a carboxyl group of the metastin derivative (I) of the 
present invention is ethyl-eslerified, phenyl -esterified, car- 
boxymethyl -esterified, dimethylaminomethyl-esterified, 
pivaloyloxymethyl -esterified, ethoxycarbonyloxyethyl-es- 
terified, phthalidyl-esterified, (5-methyl-2-oxo-l,3-diox- 
olen-4-yl)methyl-esterified, cyclohexyloxycarbonylethyl- 
esterified, methylamidated, etc); and the like. These metastin 
derivatives can be produced from the metastin derivative (1) 
of the present invention by per se publicly known methods. 

[0379] The prodrugs of the metastin derivative (I) of the 
present invention may be those that are converted into the 
metastin derivative (1) of the present invention under the 
physiological conditions as described in "Pharmaceutical 



Research and Development", Vol. 7 (Drug Design), pages 
163-198, published 1990 by Hirokawa Publishing Co. 

[0380] The metastin derivatives (I) of the present inven- 
tion or their salts or prodrugs (hereinafter sometimes simply 
referred to as the compound of the present invention) 
possess a cancer metastasis suppressing activity or a cancer 
growth suppressing activity. Thus, the metastin derivatives 
are useiiil for pharmaceuticals such as agents for preventing 
or treating all cancers (e.g., limg cancer, gastric cancer, liver 
cancer, pancreatic cancer, colorectal cancer, rectal cancer, 
colonic cancer, prostate cancer, ovarian cancer, cervical 
cancer, breast cancer, etc.). 

[0381] The compounds of the present invention also pos- 
sess the effect of regulating a function of the pancreas and 
are thus useful as agents for treating/preventing various 
pancreatic diseases (e.g., acute or chronic pancreatitis, pan- 
creatic cancer, etc.) as agents for regulating a function of the 
pancreas. 

[0382] The compounds of the present invention also pos- 
sess the effect of regulating a function of the placenta and are 
thus useful as pharmaceuticals for preventing or treating 
choriocarcinoma, hydatid mole, invasive mole, miscarriage, 
fetal hypoplasia, abnormal glucose metabolism, abnormal 
lipid metabolism or labor induction, as agents for regulating 
a function of the placenta. 

[0383] Furthermore, since the compounds of the present 
invention possess the effects of increasing blood glucose 
level, promoting pancreatic glucagon secretion and promot- 
ing urine formation, the compounds are useful as phamia- 
ccuticals such as hyperglycemic agents, pancreatic glucagon 
secretagogue agents or agents for promoting urine forma- 
tion, which are useful for preventing or treating obesity, 
hyperlipemia, type II diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin allergy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity. 

[0384] In addition, the compoimds of the present invention 
possess the effects of promoting gonadotropic honnone 
(e.g., FSH, LH, etc.) secretion, promoting sex hormone [e.g., 
androgens (e.g., testosterone, androstenedione, etc.), estro- 
gens (e.g., estradiol, estrone, etc.), progesterones, etc.] 
secretion, improving gonadal function and inducing or 
stimulating ovulation, as well as a sexual maturation effect, 
etc. Therefore, the compounds can be used as agents for 
improving gonadal function, agents for inducing or stimu- 
lating ovulation, gonadotropic hormone secretagogue agents 
or sex hormone secretagogue agents, or agents for prevent- 
ing/treating hormone-dependent cancers [e.g., prostate can- 
cer, breast cancer, etc.], infertility [e.g., irregular menstrua- 
tion, dysmenorrhea, amenorrhea, weight loss-induced 
amenorrhea, secondary amenorrhea, anovulation, hypoova- 
rianism, hypogonadism, spermatogenetic failure, hypogo- 
nadism (e.g., impotence, etc.), genital atrophy, testicular 
atrophy, testicular function disorders, azoospermia, hypoan- 
drogenemia, etc.], endometriosis, myoma of the uterus, etc. 

[0385] Furthermore, the metastin derivative of the present 
invention or salts thereof or their prodrugs are useful as 
agents for preventing/treating Alzheimer's disease, mild 
cognitive impairment, etc. 
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[0386] Moreover, the compounds of the present invention 
have excellent blood stability, as compared to native metas- 
tin such as metastin 54 (1-54) or metastin 10 (45-54). 

[0387] The phannaceutical compositions comprising the 
compounds of the present invention are low toxic and hence, 
the compounds of the present invention can be safely 
administered orally or parenterally (e.g., topically, rectally, 
intravenously, etc.) either directly as they are or in the fonn 
of pharmaceutical preparations such as tablets (including 
dragees and film-coated tablets), powdery dosage forms, 
granules, capsules (inchiding soA capsules), liquid dosage 
forms, injections, suppositories, sustained release dosage 
forms, etc. 

[0388] The compound of the present invention is con- 
tained in the phannaceutical preparation of the present 
invention in about 0.01 to about 100 wt %, based on the total 

weight of the preparation. 

[0389] A dose of the compound of tlie present invention 
may vary depending upon subject to be administered, target 
organ, conditions, route of administration, etc., and in oral 
administration, the compound is generally administered to 
the patient with cancer (as 60 kg body weight) in a daily dose 
of about 0.1 to about 100 mg, preferably about 1.0 to about 
50 mg and more preferably about 1.0 to about 20 mg. In 
parenteral administration, a single dose of the compound 
may vary depending upon subject to be administered, target 
organ, conditions, route of administration, etc., and in the 
form of injectable preparation, it is advantageous to admin- 
ister the compound intravenously to the patient with cancer 
(as 60 kg body weight) generally in a daily dose of about 
0.01 to about 30 mg. preferably about 0.1 to about 20 mg, 
and more preferably about 0.1 to about 10 mg. For other 
animal species, the corresponding dose as converted per 60 
kg weight can be administered. 

[0390] Pharmacologically acceptable carriers, which may 
be used in manufacturing (he pharmaceutical preparation of 
the present invention, include various organic or inorganic 
carrier substances conventionally used as materials for phar- 
maceutical preparations. These substances include, e.g., an 
excipient, a lubricant, a binder and a disintegrating agent in 
a solid dosage form, and a solvent, a dissolution aid, a 
suspending agent, an isotonizing agent, a bufler, a soothing 
agent, etc. in a liquid dosage form. In addition, conventional 
additives such as a preservative, an antioxidant, a colorant, 
a sweetener, an adsorbent, a wetting agent, etc. can be 
appropriately used in suitable amounts, if necessary. 

[0391] Examples of excipients include, e.g., lactose, sac- 
charose, D-maimitol, starch, cornstarch, crystalline cellu- 
lose, light anhydrous silicic acid, etc. 

[0392] Examples of lubricants include, e.g., magnesium 
stearate, calcium stearate, talc, colloidal silica, etc. 

[0393] Examples of binders include, e.g., crystalline cel- 
lulose, saccharose, D-mannitol, dextrin, hydroxypropylcel- 
lulose, hydroxy propyl methylcellulose, polyvinylpyrroli- 
done, starch, sucrose, gelatin, methylcellulose, sodium 
carboxymethylcellulose, etc. 

[0394] Examples of disintegrating agents include, e.g., 
starch, carboxymethylcellulose, carboxymethylcellulose 
calcium, sodium carboxymethyl starch, L-hydroxypropyl- 
cellulose, etc. 



[0395] Examples of solvents include, e.g., water for injec- 
tion, alcohol, propylene glycol, MacrogoL sesame oil, com 
oil, olive oil, etc. 

[0396] Examples of dissolution aids include, e.g., poly- 
ethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
zoate, ethanol, trisaminomethane, cholesterol, triethanola- 
mine, sodium carbonate, sodium citrate, etc. 

[0397] Examples of suspending agents include, e.g., sur- 
factants such as stearyltriethanolamine, sodium laurylsul- 
fate, lauryl aminopropionate, lecithin, benzalkonium chlo- 
ride, benzethonium chloride, glycerine monostearate, etc.; 
hydrophilic polymers such as polyvinyl alcohol, polyvi- 
nylpyrrolidone, sodium carboxymethylcellulose, methylcel- 
lulose, hydroxymeihylccllulose, hydroxyethylccllulose, 
hydroxypropylcellulose, etc. 

[0398] Examples of isotonizing agents include, e.g., glu- 
cose, D-sorbitol, sodium chloride, glycerine, D-maimitol, 
etc. 

[0399] Examples of buflFers include, e.g., buflfering solu- 
tions of a phosphate, acetate, carbonate, citrate, etc. 

[04U0] Examples of soothing agents include, e.g., benzyl 
alcohol, etc. 

[0401] Examples of preservatives include, e.g., p-hy- 
droxybenzoates, chlorobutanol, benzyl alcohol, phenethyl 
alcohol, dehydroacetic acid, sorbic acid, etc. 

[0402] Examples of antioxidants include, e.g., a sulfite, 
ascorbic acid, a-tocopherol, etc. 

[0403] Furthermore, the compound of the present inven- 
tion can be used in combination with drugs other than the 
compound of the present invention. 

[0404] Examples of the drugs, which can be used in 
combination with the compound of the present invention 
include agents for treating cancer such as chemotherapeutic 
agents, hormone therapeutic agents, immunotherapeutic 
agents, etc. (hereinafter referred to as a concomitant drug). 

[0405] Examples of "chemotherapeutic agents" include, 
e.g., alkylating agents, antimetabolites, anticancer antibiot- 
ics, plant-derived anticancer agents, etc. 

[0406] Examples of '^alkylating agents" include, e.g., 
nitrogen mustard, nitrogen mustard-N-oxide hydrochloride, 
chlorambutyl, cyclophosphamide, ifosfamide, thiotepa, car- 
boquone, improsulfan tosylate, busulfan, nimustine hydro- 
chloride, mitobronitol, melphalan, dacarbazine, ranimus- 
tine, estramustine sodium phosphate, triethylenemelamine, 
carmustine, lomustine, streplozocin, pipobroman, eloglucid, 
carboplatin, cisplatin, miboplatin, nedaplatin, oxaliplatin, 
altretamine, ambamustine, dibrospidium hydrochloride, 
fotemustine, prednimustine, pumitepa, ribomustin, temozo- 
lomide, treosulphan, trophosphamide, zinostatin stimalamer, 
carboquone, adozelesin, cystemustine, bizelesin, etc. 

[0407] Examples of "antimetabolites" include, e.g., mer- 
captopurine, 6-mercaptopurine riboside, thioinosine, meth- 
otrexate, enocitabine, cytarabine, cytarabine ocfosfate, 
ancitabine hydrochloride, 5-FU drugs (e.g., fluorouracil, 
tegafur, UFT, doxifluridine, carmofiir, gallocitabine, 
emmitefiir, etc.), aminopterin, leucovorin calcium, tabloid, 
butocine, folinate calcium, levofolinate calcium, cladribine, 
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emitefur, fludarabine. gemcitabine, hydroxycarbamide, pen- 
tostatin, piritrexim, idoxuhdine, mitoguazone, thiazophrine, 
ambamustine, etc. 

[0408] Examples of ^'anticancer antibiotics*' include, e.g., 
actinomycin D, actinomycin C, mitomycin C, chromomycin 
A3, bleomycin hydrochloride, bleomycin sulfate, peplomy- 
cin sulfate, daunonibicin hydrochloride, doxorubicin hydro- 
chloride, aclarubicin hydrochloride, pirarubicin hydrochlo- 
ride, epirubicin hydrochloride, neocarzinostatin, 
mithramycin, sarcomycin, carzinophilin, mitotane, zorubi- 
cin hydrochloride, mitoxantrone hydrochloride, idarubicin 
hydrochloride, etc. 

[0409] Examples of "plant-derived anticancer agents" 
include, e.g., ctoposidc, ctoposide phosphate, vinblastine 
sulfate, vincristine sulfate, vindesine sulfate, teniposide, 
pacHtaxet, docetaxel, vinorelbine, etc. 

[0410] Examples of "hormone therapeutic agents" 
include, e.g., fosfestrol, diethylstylbestrol, chlorotrianisene, 
medroxyprogesterone acetate, megestrol acetate, chlorma- 
dinone acetate, cyproterone acetate, danazol, allylestrenol, 
gestrinone, mepartricin, raloxifene, ormeloxifene, 
levormeloxifene, anti -estrogens (e.g., tamoxifen citrate, 
toremifene citrate, etc.), pill dosage forms, mepitiostane, 
tcstrolactone, aminoglutcthimide, LH-RH agonists (e.g., 
goserelin acetate, buserclin, Lcuprorclin, etc.), droloxifene, 
epitiostanol, ethinylestradiol sulfonate, aromatase inhibitors 
(e.g., fadrozole hydrochloride, anastrozole, retrozole, 
exemestane, vorozole, formestane, etc.), anti-androgens 
(e.g., flutamide, bicartamide, nilutamide, etc.), 5a-reductase 
inhibitors (e.g., finasteride, epristeride, etc.), adrenocortico- 
hormone drugs (e.g., dexaraclhasone, prednisolone, 
betamethasone, triamcinolone, etc.), androgen synthesis 
inhibitors (e.g., abiraterone, etc.), retinoid and drugs that 
retard retinoid metabolism (e.g., liarozole, etc.), and among 
them, LH-RH agonists (e.g., goserelin acetate, buserelin, 
Leuprorelin, etc.) are preferable. 

[0411] Examples of "immunolherapeutic agents (BRM)" 
include, e.g., picibanil, kresfin, sizofiran, lentinan, uben- 
imex, interferons, inter! eukins, macrophage colony-stimu- 
lating factor, granulocyte colony-stimulating factor, eryth- 
ropoietin, lympho toxin, BCG vaccine, Corynebacterium 
parvuntj levamisole, polysaccharide K, procodazolc, etc. 

[0412] The combined use of the compound of the present 
invention and a concomitant drug results in, for example, the 
following excellent effects. 

[0413] (1) The dose of the compound of the present 
invention can be reduced when compared with the dose 
when administered alone. 

[0414] (2) A concomitant drug with the compound of the 
present invention can be chosen depending on the condition 
(mild, severe, etc.) of a patient. 

[0415] (3) A concomitemt drug, whose functional mecha- 
nism is different from that of the compound of the present 
invention, can be chosen so that a treatment period can be set 
longer. 

[0416] (4) A concomitant drug, whose fimctional mecha- 
nism is different from that of the compoimd of the present 
invention, can be chosen so that sustained therapeutic effects 
can be achieved. 



[0417] (5) A synergistic effect can be obtained by the 
combined use of the compound of the present invention and 
a concomitant drug. 

[0418] Hereinafter, the combined use of the compound (1) 
of the present invention and a concomitant drug is referred 
to as "the combined preparation of the present invention." 

[0419] When the combined preparation of the present 
invention is used, a dosing period of the compound of the 
present invention and the combination is not restricted; the 
compound of the present invention or its pharmaceutical 
composition and a concomitant drug or its pharmaceutical 
composition may be administered to the subject to be 
administered either simultaneously or at certain time inter- 
vals. The dose of a concomitant drug may be modified 
according to the dose used clinically and may be appropri- 
ately chosen depending upon subject to be administered, 
route for administration, disease, combination, etc. 

[0420] A mode for administration of the combined prepa- 
ration of the present invention is not particularly limited, but 
it is suificient that the compound of the present invention is 
used in combmation with a concomitant drug at the time of 
administration. Por such mode of administration, there are, 
for example, (1) administration of a bolus dosage form 
obtained by mixing the compound of the present invention 
and a concomitant drug together at the same time, (2) 
simultaneous administration of two dosage forms prepared 
separately from the compound of the present invention and 
a concomitant drug through the same route for administra- 
tion, (3) administration of two dosage forms prepared sepa- 
rately from the compound of the present invention and a 
concomitant drug at certain time intervals through the same 
route for administration, (4) simultaneous administrdtion of 
two dosage forms prepared separately from the compound of 
the present invention and a concomitant drug through dif- 
ferent routes for administration, (5) administration of two 
dosage forms prepared separately from the compound of the 
present invention and a concomitant drug at certain time 
intervals (e.g., administration of the compound of the 
present invention and a concomitant drug in this order, or 
administration in a reversed order) through different routes 
for administration, etc. 

[0421] The combined preparation of the present invention 
is low toxic and can be safely administered orally or 
parenterally (e.g., topically, rectally, intravascularly, etc.) 
either directly as they are or in the form of pharmaceutical 
preparations such as tablets (including dragees and film- 
coated tablets), powdery dosage forms, granules, capsules 
(including soft capsules), liquid dosage forms, injections, 
suppositories, sustained release dosage forms, etc., which 
are obtained by mixing the compound of the present inven- 
tion or (and) a concomitant drug described above with 
pharmacologically acceptable carriers. Injectable dosage 
forms can be administered intravenously, intramuscularly or 
subcutaneously, into the oigan, or directly at the focus. 

[0422] Pharmacologically acceptable carriers, which may 
be used to manufacture the combined preparation of the 
present invention, include various oiganic or inorganic car- 
rier substances conventionally used as materials for phar- 
maceutical preparations. These substances include, e.g., an 
excipient, a lubricant, a binder and a disintegrating agent in 
a solid dosage form, and a solvent, a dissolution aid, a 
suspending agent, an isotonizing agent, a buffer, a soothing 
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agent, etc. in a liquid dosage form. In addition, conventional 
additives such as a preservative, an antioxidant, a colorant, 
a sweetener, an adsorbent, a wetting agent, etc. can be 
appropriately used in suitable amounts, if necessary. 

[0423] Examples of excipients iDclude, e.g., lactose, sac- 
charose, D-mannitol, starch, cornstarch, crystalline cellu- 
lose, light anhydrous silicic acid, etc. 

[0424] Examples of useftil lubricants include, e.g., mag- 
nesium stearate, calcium stearate, talc, colloidal silica, etc. 

[0425] Examples of binders include, e.g., crystalline cel- 
lulose, saccharose, D-mannitol, dextrin, hydroxypropylccl- 
lulose, hydroxypropylmethyl cellulose, polyvinylpyrroli- 
done, starch, sucrose, gelatin, methylcellulose, sodium 
carboxymethylcellulose, etc. 

[0426] Examples of disintegrating agents include, e.g., 
starch, carboxymethylcellulose, carboxymethylcellulose 
calcium, sodium carboxymethyl starch, L-hydroxypropyl- 
cellulose, etc. 

[0427] Examples of solvents include, e.g., water for injec- 
tion, alcohol, propylene glycol, Macrogol, sesame oil, com 
oil, olive oil, etc. 

[0428] Examples of dissolution aids include, e.g., poly- 
ethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
zoate, ethanol, tnsaminomethane, cholesterol, triethanola- 
mine, sodium carbonate, sodium citrate, etc. 

[0429] Examples of suspending agents include, e.g., sur- 
factants such as stearyltriethanolamine, sodium laurylsul- 
fate, lauryl aminopropionate, lecithin, benzalkonium chlo- 
ride, benzethonium chloride, glycerine monostearate, etc.; 
hydrophilic polymers such as polyvinyl alcohol, polyvi- 
nylpyrrolidone, sodium carboxymethylcellulose, methylcel- 
lulose, hydroxymelhylcellulosc, hydroxyelhylcellulosc, 
hydroxypropylcellulose, etc. 

[04.10] Examples of isotonizing agents include, e.g., glu- 
cose, D-sorbitol, sodium chloride, glycerine, D-mannitol, 
etc. 

[0431] Examples of buffers include, e.g., buffering solu- 
tions of a phosphate, acetate, carbonate, citrate, etc. 

[0432] Examples of soothing agents include, e.g., benzyl 

alcohol, etc. 

[0433] Examples of preservatives include, e.g., p-hy- 
droxybenzoates, chlorobutanol, benzyl alcohol, phenethyl 
alcohol, dehydroacetic acid, sorbic acid, etc. 

[0434] Examples of antioxidants include, e.g., a sulfite, 
ascorbic acid, a-tocopherol, etc. 

[0435] In the combined preparation of the present inven- 
tion, a ratio of the compound of the present invention to a 
concomitant drug may be appropriately chosen depending 
upon subject to be administered, route for administration, 
disease, combination, etc. 

[0436] For example, the amount of the compound of the 
present invention contained in the combined preparation of 
the present invention varies depending on the dosage fonn 
of the preparation, but is usually about 0.01 to 100% by 
weight, preferably about 0.1 to 50% by weight, and more 
preferably about 0.5 to 20% by weight, based on the total 
weight of the preparation. 



[0437] The amount of a concomitant drug contained in the 
combined preparation of the present invention varies 
depending on the dosage form of the preparation, but is 
usually about 0.01 to 100% by weight, preferably about 0.1 
to 50% by weight, and more preferably about 0.5 to 20% by 
weight, based on the loiai weight of the preparation. 

[0438] The amount of additives such as a carrier, etc. 
contained in the combined preparation of the present inven- 
tion varies depending on the dosage form of the preparation, 
and is usually about 1 to 99.99% by weight, preferably about 
10 to 90% by weight, based on the total weight of the 
preparation. 

[0439] These amounts may be the same, also when the 
compound of the present invention and a concomitant drug 
are separately prepared, respectively. 

[0440] These preparations can be manufactured by meth- 
ods per sc publicly known generally used conventionally. 

[0441] For example, an injectable dosage form can be 
prepared by dissolving, suspending or emulsifying the com- 
pound of the present invention or a concomitant drug in a 
dispersing agent (e.g., Tween 80 (manufactured by Atlas 
Powder Company, USA), HCO 60 (manufactured by Nikko 
Chemicals Co., Ltd.), polyethylene glycol, carboxymethyl 
cellulose, sodium alginate, etc.), a stabilizer (e.g., ascorbic 
acid, sodium pyrosulfitc), a surfactant (e.g., polysorbate 80, 
macrogol, etc.), a solubilizing agent (e.g., glycerin, ethanol, 
etc.), a buffering agent (e.g., phosphoric acid or its alkali 
metal salt, citric acid or its alkali metal sah, etc.), an 
isotonizing agent (e.g., sodium chloride, potassium chloride, 
mannitol, sorbitol, glucose, etc.), a pH adjusting agent (e.g., 
hydrochloric acid, sodium hydroxide, etc.), a preservative 
(e.g., ethyl p-oxybenzoate, benzoic acid, methylparabcnc, 
propylparabene, benzyl alcohol, etc.), a solubilizer (e.g., 
concentrated glycerin, meglumine, etc.), a dissolution aid 
(e.g., propylene glycol, sucrose, etc.), a soothing agent (e.g., 
glucose, benzyl alcohol, etc.), a vegetable oil such as olive 
oil, sesame oil, cottonseed oil, com oil, etc., a dissolution aid 
such as propylene glycol or the like to prepare into an oily 
injection. 

[0442] An oral dosage form can be produced in a conven- 
tional manner by adding to the compound of the present 
invention or a concomitant drug, for example, an excipient 
(e.g., lactose, sucrose, starch, etc.), a disintegrating agent 
(e.g., starch, calcium carbonate, etc.), a binder (e.g., starch, 
gum arabic, carboxymethyl cellulose, polyvinylpyrrolidone, 
hydroxypropyl cellulose, etc.), a lubricant (e.g., talc, mag- 
nesium stearate, polyethylene glycol 6000, etc.) and other 
additives, compressing the resulting mixture and, if neces- 
sary, coating the compressed product for the purpose of taste 
masking, enteric degradation or sustained release by tech- 
niques per se publicly known. Coating agents for this 
purpose include, for example, hydroxypropylmethyl cellu- 
lose, ethyl cellulose, hydroxym ethyl cellulose, hydroxypro- 
pyl cellulose, polyoxyethylene glycol, Tween 80, Pmlonic 
F68, cellulose acetate phthalate, hydroxypropyhnethyl cel- 
lulose phthalate, hydroxymethyl cellulose acetate succinate, 
Eudragit (manufactured by Rohm Company, Geraiany, 
methacrylic acid/acrylic acid copolymer) and dyes (e.g., iron 
oxide, titanium dioxide). The oral dosage form may be either 
a rapid release dosage form or a sustained release dosage 
form. 

[0443] For example, in a suppository, the compound of the 
present invention or a concomitant drug is prepared into an 
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oily or aqueous solid, semi-solid or liquid composition by 
techniques per se publicly known. Oily bases used for the 
composition described above include glycerides of higher 
fatty acids [e.g., cacao butter, uitepsols (manufactured by 
Dynamite Nobel Company, Germany), etc.], moderate fatty 
acids [e.g., migiyois (manufactured by Dynamite Nobei 
Company, Germany), etc.], vegetable oils (e.g., sesame oil, 
soybean oil, cottonseed oil, etc.), and the like. Aqueous 
bases include, for example, polyethylene glycols and pro- 
pylene glycol. Bases for aqueous gels include, for example, 
natural rubbers, cellulose derivatives, vinyl polymers, 
acrylic polymers, etc. 

[0444] Examples of the sustained release dosage form 
above include sustained release microcapsules, and the like. 

[0445] Sustained release microcapsules can be obtained 
by per sc publicly known methods, and are preferably 
prepared in the fonn of, e.g., a sustained release dosage fomi 
by the method [2] shown below and administered. 

[0446] Preferably, the compound of the present invention 
is prepared into a dosage fonn for oral administration such 
as a solid dosage form (e.g., powdery dosage form, granules, 
tablets, capsules) or into a dosage form for rectal adminis- 
tration such as a suppository, etc. A dosage form for oral 
administration is particularly preferred, 

[0447] A concomitant drug can be prepared into the dos- 
age form described above, depending on the kind of drug. 

[0448] Hereinafter, [1] an injectable preparation of the 
compound of the present invention or a concomitant drug 
and its production, [2] a sustained release or immediate 
release preparation of the compound of the present invention 
or a concomitant drug and its production and [3] a sublin- 
gual, buccal or rapid oral disintegrating preparations of the 
compound of the present invention or a concomitant drug 
and its production will be specifically described. 

[1] Injectable Preparation and its Production 

[0449] An injectable preparation obtained by dissolving 
the compound of the present invention or a concomitant 
drug in water is preferred. The injectable preparation may 
contain a benzoate and/or a salicylate. 

[0450] The injectable preparation is obtained by dissolv- 
ing the compound of the present invention or a concomitant 
drug and optionally a benzoate and/or a salicylate in water. 

[0451] Examples of the benzoate and/or salicylate 
described above include an alkali metal salt such as sodium 
and potassium salts, etc., an alkaline earth metal salt such as 
calcium and magnesium salts, etc., an ammonium salt, a 
meglumine salt, a salt of an organic acid such as trometamol, 
and the like. 

[0452] The concentration of the compound of the present 
invention or a concomitant drug in the injectable preparation 
is about 0.5 to 50 w/v %, preferably about 3 to 20 w/v %. 
The concentration of the benzoate and/or salicylate is 0.5 to 
50 w/v %, preferably 3 to 20 w/v %. 

[0453] Furihennore, additives generally used in an inject- 
able preparation such as a stabilizer (ascorbic acid, sodium 
pyrosulfile, etc.), a surfactant (polysorbate 80, macrogol, 
etc.), a solubilizing agent (glycerin, ethanol, etc.), a buffer- 
ing agent (phosphoric acid and its alkali metal salt, citric 
acid and its alkali metal salt, etc.), an isotonizing agent 



(sodium chloride, potassiimi chloride, etc.), a dispersing 
agent (hydroxypropylmethyl cellulose, dextrin), a pH 
adjusting agent (hydrochloric acid, sodium hydroxide, etc.), 
a preservative (ethyl p-oxybenzoate, benzoic acid, etc.), a 
solubilizer (concentrated glycerin, meglumine, etc.), a dis- 
solution aid (propylene glycol, saccharose, etc.), a soothing 
agent (glucose, benzyl alcohol, etc.) are appropriately added 
to the preparation. Any of these additives is added in an 
amount generally used in an injectable preparation. 

[0454] The injectable preparation is adjusted to pH of 2 to 
12, preferably 2.5 to 8.0 by adding a pH adjusting agent. 

[0455] The injectable preparation is obtained by dissolv- 
ing both the compound of the present invention or a con- 
comitant drug and optionally a benzoate and/or salicylate, 
and, if necessary, the above additives in water. These com- 
ponents may be dissolved in any order according to the same 
manner as in a conventional injectable preparation. 

[0456] An aqueous solution for injection is preferably 
warmed, and used as an injectable preparation after filtration 
sterilization by filtration or autoclaved as in a conventional 
injectable preparation to provide for an injectable prepara- 
tion. 

[0457] An aqueous injectable preparation is preferably 
autoclaved, e.g., at 100 to 121° C. for 5 to 30 minutes. 

[0458] Moreover, the preparation may be in a solution 
form to which antibacterial activity is imparted to be usable 
as a multiple dosage form in divided dosing. 

[2] Sustained Release or Inunediate Release Preparation and 
its Production 

[0459] A preferred sustained release preparation com- 
prises a core comprising the compound of the present 
invention or a concomitant drug, which is optionally coated 
with a water-insoluble material or a swelling polymer For 
example, a sustained release preparation for oral adminis- 
tration of a once-daily dosage form is preferred. 

[0460] Examples of the water-insoluble material used for 
the coating agent include cellulose ethers such as ethyl 
cellulose, butyl cellulose, etc., cellulose esters such as 
cellulose acetate, cellulose propionate, etc., polyvinyl esters 
such as polyvinyl acetate, polyvinyl butyrate, etc., acrylic 
acid polymers such as an acrylic acid/methacrylic acid 
copolymer, a methyl methacrylate copolymer, an ethoxy- 
ethyl methacrylate/cirmamoethyl methacrylate/aminoalkyl 
methacrylate copolymer, a polyacrylic acid, a poly- 
methacrylic acid, a methacrylic acid alkylamide copolymer, 
a poly(methyl methacrylate), a polymethacrylate, an ami- 
noalkyl methacrylate copolymer, a poly(methacrylic anhy- 
dride), a glycidyl methacrylate copolymer, in particular, a 
series of Eudragits (Rohm & Phamia) such as Eudragit 
RS-lOO, RL-100, RS-30D, RL-30D, RL-PO, RS-PO (ethyl 
aery late/methyl methacrylate/chlorotrimethyl methacrylate/ 
ethyl ammonium copolymer) and Eudragit NE-30D (methyl 
methacry late/ethyl acrylate copolymer), etc., hydrogenated 
oils such as hydrogenated castor oil (e.g., LUBRI WAX 
(Freund Industrial Co., Ltd.), etc.), waxes such as carnauba 
wax, a fatly acid glycerin ester, parailin, etc., polyglyccrin 
fatty acid esters, etc. 

[0461] The swelling polymer is preferably a polymer 
having an acidic dissociated radical and exhibiting pH- 
dependent swelling, and a polymer having an acidic disso- 
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ciated radical, which undergoes a less swelling al an acidic 
pH such as in the stomach but is swollen extensively at a 
neutral pH region such as in the small and large intestines, 
is preferred. 

[0462] Examples of such a polymer having an acidic 
dissociated radical and exhibiting pH-dependent swelling 
include a crosslinkod polyaciylic acid polymer such as 
Carbomers 934P, 940, 941, 974P, 980, 1342, etc., polycar- 
bophil and calcium polycarbophil (all manufactured by BP 
Goodrich Chemicals), Hivis Wakos 103, 104, 105 and 304 
(all manufactured by Wako Pure Chemical Industries, Ltd.), 
etc. 

[0463] The coating agent used in the sustained release 
preparation may further contain a hydrophilic material. 

[0464] Examples of the hydrophilic material include a 
polysaccharide which may have a sulfate group, such as 
pullulan, dextrin, alkali metal alginates, etc., a polysaccha- 
ride having a hydroxyalkyl group or a carboxyalkyl group 
such as hydroxypropyl cellulose, hydroxypropylmethyl cel- 
lulose, sodium carboxymethylcellulose, etc., methyl cellu- 
lose, polyvinylpyrrolidone, polyvinyl alcohol, polyethylene 
glycol, clc. 

[0465] 'llie amount of the water-insoluble material con- 
tained in the coating agent of the sustained release prepa- 
ration is about 30 to about 90% (w/w), preferably about 35 
to about 80% (w/w), more preferably about 40 to about 75% 
(w/w), and the swelling polymer content is about 3 to about 
30% (w/w), preferably about 3 to about 15% (w/w). The 
coating agent may further contain a hydrophilic material, 
and the amount of the hydrophilic material contained in the 
coating agent is about 50% (w/w) or less, preferably about 
5 to about 40% (w/w), more preferably about 5 to about 35% 
(w/w). As used herein, the % (w/w) above is used to mean 
a % by weight based on the coating agent composition, 
which is the remainder of the coating agent solution after 
removing any solvent (e.g., water, a lower alcohol such as 
methanol, ethanol, etc.). 

[0466] The sustained release preparation is manufactured 
by preparing a core containing a drug as illustrated below, 
followed by coating the resulting core with a coating agent 
solution obtained by heat-melting a water-insoluble material 
or a swelling polymer or by dissolving or dispersing such a 
material in a solvent. 

1. Preparation of Drug-Containing Core 

[0467] The shape of a core containing a drug to be coated 
with a coating agent (hereinafter sometimes simply referred 
to as a core) is not specifically limited but preferably 
prepared into a particulate shape such as granules, fine 
granules, or the like. 

[0468] When the core is granules or fine granules, they 
have a mean particle size of preferably about 1 50 to about 

2,000 urn, more preferably about 500 to about 1,400 \im. 

[0469] The core can be prepared in a conventional manner. 
For example, a drug is mixed with a suitable excipient, 
binder, disintegrating agent, lubricant, stabilizer, etc., and 
then subjected to wet extrusion granulation, fluidized bed 
granulation, or the like. 

[0470] The drug content in the core is about 0.5 to about 
95% (w/w), preferably about 5.0 to about 80% (w/w), more 
preferably about 30 to about 70% (w/w). 



[0471] Examples of the excipient contained in the core 
include a saccharide such as saccharose, lactose, mannilol, 
glucose, etc., starch, crystalline cellulose, calcium phos- 
phate, cornstarch, etc. Among others, crystalline cellulose 
and cornstarch arc preferred. 

[0472] Examples of the binder used include polyvinyl 
alcohol, hydroxypropyl cellulose, polyethylene glycol, poly- 
vinylpyrrolidone, Pluronic F68, gum arabic, gelatin, starch, 
etc. Examples of the disintegrating agent include calcium 
carboxymethyl cellulose (ECG505), sodium croscarmellose 
(Ac-Di-Sol), crosslinked polyvinylpyrrolidone (crospovi- 
done), low substimted hydroxypropyl cellulose (L-HPC), 
etc. Among them, hydroxypropyl cellulose, polyvinylpyr- 
rolidone and low substituted hydroxypropyl cellulose are 
preferred. Examples of the lubricant and the anticoagulant 
include talc, magnesium stearate and its inorganic sahs, and 
examples of the lubricant include polyethylene glycol, etc. 
Examples of the stabilizer include an acid such as tartaric 
acid, citric acid, succinic acid, fumaric acid, maleic acid, etc. 

[0473] In addition to the technique described above, the 
core can be prepared by using other techniques such as an 
tumbling granulation technique, a pan coating technique, a 
fluidized bed coating technique and a melt granulation 
technique, wherein a drug or a mixture of the drug with an 
excipient, a lubricant, etc. is portionwise added to inert 
carrier panicles as seeds for the core with spraying a binder 
dissolved in a suitable solvent such as water, a lower alcohol 
(e.g., methanol, ethanol, etc.) or the like. Examples of the 
inert carrier particles include those prepared from sucrose, 
lactose, starch, cry stalline cellulose and waxes, and, prefer- 
ably, these carriers have a mean particle size of about 100 
\im to about 1,500 ^un. 

[0474] In order to separate the drug contained in die core 
from a coating agent, the surface of the core may be covered 
with a protective material. Examples of the protective mate- 
rial include the hydrophilic material described above and 
water-insoluble material. The preferred protective material 
is polyethylene glycol or a polysaccharide having a 
hydroxyalkyl group or a carboxyalkyl group, more prefer- 
ably, hydroxypropylmethyl cellulose and hydroxypropyl 
cellulose. The protective material may contain, as a stabi- 
lizer, an acid such as tartaric acid, citric acid, succinic acid, 
iumaric acid, maleic acid, etc., and a lubricant such as talc. 
When the protective material is used, the amount thereof to 
be coated is about 1 to about 1 5% (w/w), preferably about 
1 to about 10% (w/w), more preferably about 2 to about 8% 
(w/w) based on the core. 

[0475] ITie protective material can be coated by a con- 
ventional coating method and specifically, the core is spray- 
coated with the protective material by a fluidized bed 
coating technique, a pan coating technique, etc. 

II . Coating of Core with Coating Agent 

[0476] The core obtained in 1 above is coaled with a 
coating agent solution prepared by melt -heating the water- 
insoluble material and pH-dependent swelling polymer 
described above and a hydrophilic material or by dissolving 
or dispersing them in a solvent to obtain a sustained release 
preparation. 

[0477] As a coating method of the core with the coating 
agent solution, there are, for example, spray-coating, etc. 
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[0478] llie composition ratio of the water-insoluble male- 
rial, swelling polymer and hydrophilic material in the coat- 
ing agent solution can be appropriately chosen to be within 
the amounts of the respective components contained in the 
coating. 

[0479] The amount of the coating agent is about 1 to about 
90% (w/w), preferably about 5 to about 50% (w/w), more 
preferably about 5 to about 35% (w/w) based on the core 
(excluding the protective material coating). 

[0480] As the solvent for the coating agent solution, water 
and an organic solvent can be used alone or as a mixture 
thereof When a mixture is used, the ratio of water and the 
organic solvent (water/organic solvent: a weight ratio) may 
vary with the range of 1 to 1 00%, and is preferably 1 to about 
30%. The organic solvent is not particularly limited so far as 
it can dissolve the water-insoluble material, and examples of 
the solvent include a lower alcohol such as methyl alcohol, 
ethyl alcohol, isopropyl alcohol, n-butyl alcohol, etc., a 
lower alkanone such as acetone, acetonitrile, chloroform, 
methylene chloride, etc. Among them, a lower alcohol is 
preferred, with ethyl alcohol and isopropyl alcohol being 
more preferred. Water and a mixture of water and an organic 
solvent are used preferably as solvents for the coating agent 
solution. In this case, an acid such as tartaric acid, citric acid, 
succinic acid, fumaric acid, maleic acid, etc. may be added 
to the coating agent solution, if necessary, for the purpose of 
stabilizing the coating agent solution. 

[0481] Where the coating is performed by spray coating, 
the coating can be carried out using a conventional coating 
technique. Specifically, the core is sprayed with a coating 
agent solution by a fluidized bed coating technique, a pan 
coating technique, or the like. At this time, a lubricant such 
as talc, titanium oxide, magnesium slearale, calcium stear- 
ate, light silicic anhydride, etc., and a plasticizer such as 
glycerin fatty ester, hardened castor oil, triethyl citrate, cetyl 
alcohol, stearyl alcohol, etc. may also be added. 

[0482] After coating with a coating agent, an antistatic 
agent such as talc may also be admixed, if necessary. 

[0483] The immediate release preparation may be a liquid 
(solution, suspension, emulsion, etc.) or a solid (particles, 
pills, tablets, etc.). An oral preparation and a parenteral 
preparation such as an injectable preparation may be used, 
and an oral preparation is preferred. 

[0484] The immediate release preparation may usually 
contain a carrier, additives and an excipient (hereinafter 
sometimes abbreviated as excipients) which are convention- 
ally used in the pharmaceutical field, in addition to a drug 
which is an active ingredient. The pharmaceutical excipients 
are not specifically limited so long as they are excipients 
conventionally used in the pharmaceutical field. Examples 
of the excipient for an oral solid preparation include lactose, 
starch, cornstarch, crystalline cellulose (Avicel PHI 01, 
manufactured by Asahi Kasei Corporation, etc.), powdered 
sugar, granulated sug^r, mannitol, light silicic anhydride, 
magnesium carbonate, calcium carbonate, L-cysteine, etc., 
with cornstarch and mannitol being preferred. Any of these 
excipients may be employed alone or in combination with 
each other. The amounts of the excipients are, for example, 
about 4.5 to about 99.4 w/w %, preferably about 20 to about 
98.5 w/w %, more preferably about 30 to about 97 w/w %, 
based on the total weight of the immediate release prepara- 
tion. 



[0485] The amount of the drug contained in the immediate 
release preparation is appropriately chosen from the range of 
about 0.5 to about 95%, preferably about 1 to about 60%, 
based on the total amount of the immediate release prepa- 
ration. 

[0486] When the immediate release preparation is an oral 
solid preparation, the preparation contains a disintegrating 
agent in addition to the components described above. 
Examples of the disintegrating agent include calcium car- 
boxymethylcellulose (ECG-505 manufacnired by GOTOKU 
CHEMICAL Co., Ltd.), sodium cioscannellose (for 
example, Ac-Di-Sol manufactured by Asahi tCasei Coipo- 
ration), crospovidone (for example, COLIDON CL manu- 
factured by BASF), low-substituted hydroxypropyl cellu- 
lose (Shin-Etsu Chemical Co., Ltd.), carboxymethyl starch 
(MATSUTANl CHEMICAL INDUSTRY Co., Ltd.), 
sodium carboxymethyl starch (EXORITAB manufactured 
by KIMURA SANGYO), panial a starch (PCS manufac- 
tured by Asahi Kasei Corporation), etc. For example, the 
disintegrating agent that disintegrates granules by water 
absorption or swelling upon contact with water, or forming 
a channel between the active component comprising the core 
and an excipient can be used. Any of these disintegrating 
agents can be used alone or in combination with each other. 
The amount of the disintegrating agent used may be appro- 
priately chosen depending upon the type and the amount of 
the drug used or a particular preparation design for the 
intended release performance. For example, the amount is 
about 0.05 to about 30 w/w %, preferably about 0.5 to about 
1 5 w/w % based on the total weight of the immediate release 
preparation. 

[0487] When the immediate release preparation is an oral 
solid preparation, the preparation may optionally contain 
additives conventionally used in a solid preparation, in 
addition to the components described above. Examples of 
the additives include binders (for example, sucrose, gelatin, 
powdery gum arabic, methyl cellulose, hydroxypropyl cel- 
lulose, hydroxypropylmethyl cellulose, carboxymethylcel- 
lulose, polyvinylpyrrolidone, pullran, dextrin, etc.), lubri- 
cants (polyethylene glycol, magnesium stearate, talc, light 
silicic anhydride (for example, aerosil (NIPPON AERO- 
SIL)), surfactants (for example, anionic surfactants such as 
sodium alky I sulfate, nonionic surfactants such as polyoxy- 
ethylene fatty ester, polyoxy ethylene sorbitan fatty ester, 
polyoxyethylene castor oil derivatives, etc.), colorants (for 
example, tar colorants, caramel, colcothar, titanium oxide, 
riboflavins), if necessary, corrigents (for example, sweeten- 
ers, flavors, etc.), adsorbents, preservatives, welting agents, 
antistatic agents, etc. Furthermore, an organic acid such as 
tartaric acid, citric acid, succinic acid, fumaric acid or the 
like can also be added as a stabilizer. 

[0488] As the binder above, hydroxypropyl cellulose, 
polyethylene glycol and polyvinylpyrrolidone, etc. are pref- 
eralily used. 

[0489] The immediate release preparation can be prepared 
by mixing the components described above and kneading 
the mixture, if necessaiy, and then molding according to a 
conventional technique for making pharmaceutical prepara- 
tions. The mixing above can be carried out in a conventional 
manner, e.g., by mixing, kneading, etc. Specifically, where 
the immediate release preparation is in the form of particles, 
the preparation can be prepared by mixing components with 
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a vertical granulator, a multi-purpose kneader (HATA IRON 
WOIUCS CO., LTD), a fltiidized bed granulator FD-5S 
(POWREX CORPORATION) or thee like, and then granu- 
lating the resulting by wet extrusion granulation or fluidized 
bed granulation by a technique similar to that for preparing 
the core of the sustained release preparation described 
above. 

[0490] The immediate release preparation and the siis> 
tained release preparation thus obtained can be com- 
pounded, as they are, or, together with appropriate phanna- 
ceutical excipients, in pharmaceutical preparations 
separately in a conventional manner to prepare respective 
preparations for administering in combination wi^ each 
other simultaneously or at certain time intervals. Alterna- 
tively, both preparations may be compounded in a single 
dosage form for oral administration (e.g., granules, fine 
granules, tablets, capsules) as they are. or, together with 
appropriate pharmaceutical excipients. Both preparations in 
the form of granules or fine granules may also be filled in a 
single capsule for oral administration. 

[3] Sublingual, Buccal or Rapid Oral Disintegrating Prepa- 
ration and its Production 

[0491] A sublingual, buccal or rapid oral disintegrating 
preparation may be in the form of a solid preparation such 
as a tablet, or may be in the form of an oral mucosal patch 
(film). 

[0492] The sublingual, buccal or rapid oral disintegrating 
preparation is preferably a preparation containing the com- 
pound of the present invention or a concomitant drug and an 
excipient. The preparation may also contain auxiliary agents 
such as a lubricant, an isotonizing agent, a hydrophilic 
carrier, a water-dispersible polymer, a stabilizer, etc. Further 
for the purpose of promoting the absorption and enhancing 
the bioavailability, the preparation may also contain p-cy- 
clodextrin or P-cyclodextrin derivatives (e.g., hydroxypro- 
pyl-p-cyclodextrin, etc.), or the like. 

[0493] Examples of the above excipient include lactose, 
saccharose, D-mannitol, starch, crystalline cellulose, light 
silicic anhydride, etc. Examples of the lubricant include 
magnesium stearate, calciiun stcaratc, talc, colloidal silica, 
etc., with magnesium stearate and colloidal silica being 
preferred. Examples of the isotonizing agent include sodiiun 
chloride, glucose, fructose, marmitol, sorbitol, lactose, sac- 
charose, glycerin and urea, with marmitol being particularly 
preferred. As the hydrophilic carrier, there are, for example, 
a swelling hydrophilic carrier such as crystalline cellulose, 
ethyl cellulose, crosslinked polyvinylpyrrolidone, light 
silicic anhydride, silicic acid, dicalcium phosphate, calcium 
carbonate, etc., with crystalline cellulose (e.g., microcrys- 
talline cellulose, etc.) being preferred. As the water-dispers- 
ible polymer, there are, for example, a gum (e.g., tragacanth 
gum, acacia gum, guar gum), alginate (e.g., sodium algi- 
nate), cellulose derivatives (e.g., methyl cellulose, car- 
boxymethylcellulose, hydroxymethyl cellulose, hydrox- 
ypropyl cellulose, hydroxypropylmethyl cellulose), gelatin, 
water-soluble starch, polyacrylic acid (e.g., carbomer), poly- 
methacrylic acid, polyvinyl alcohol, polyethylene glycol, 
polyvinylpyrrolidone, polycarbophil, ascorbate palmitate 
salt, etc., with hydroxypropylmethyl cellulose, polyacrylic 
acid, alginate, gelatin, carboxymethylcellulose, polyvi- 
nylpyrrolidone and polyethylene glycol being preferred. 
Hydroxypropylmethyl cellulose is particularly preferred. As 



the stabilizer, there are, for example, cysteine, thiosorbitol, 
tartatic acid, citric acid, sodium carbonate, ascrobic acid, 
glycine, sodium sulfite, etc., with citric acid and ascorbic 
acid being particularly preferred. 

[0494] The sublingual, buccal or rapid oral disintegrating 
preparation can be prepared by mixing the compound of the 
present invention or a concomitant drug and an excipient by 
a method per se known. Furthermore, if desired, the auxil- 
iary agents described above, such as the lubricant, isoton- 
izing agent, hydrophilic carrier, water-dispersible polymer, 
stabilizer, colorant, sweetener, preservative, etc. may also be 
admixed. After mixing the components described above 
simultaneously or at certain time intervals, the mixture is 
compressed into tablets to obtain the sublingual, buccal or 
oral quick disintegration tablet. In order to obtain a suitable 
hardness, a solvent such as water, an alcohol, etc. can be 
used to moismrize or wet the components before or after 
tablening, followed by drying. 

[0495] In preparing the oral mucosal patch (film), the 
compound of the present invention or a concomitant drug 
and the water-dispersible polymer (preferably, hydroxypro- 
pyl cellulose, hydroxypropylmethyl cellulose), excipient, 
etc. described above are dissolved in a solvent such as water, 
etc. and then the resulting solution is cast into a film. In 
addition, additives such as a plasticizer, a stabilizer, an 
antioxidant, a preservative, a colorant, a buiiering agent, a 
sweeteners, etc. may be added to the preparation. A glycol 
such as polyethylene glycol, propylene glycol, etc. may be 
added to impart an appropriate elasticity to a film, and a 
bioadhesive polymer (e.g., polycarbophile, carbopol) may 
also be added to enhance the adhesion of the film to the oral 
mucosal lining. The casting can be carried out by pouring a 
solution onto a non-adhesive surface, spreading the solution 
using a coater such as a doctor blade in a uniform thickness 
(preferably, approximately 10 to 1000 microns), and then 
drying the solution to form a fihn. The film thus formed is 
dried at room temperature or while wanning, and then cut 
into pieces each having a desired surface area. 

[0496] A preferred rapid oral disintegrating preparation is, 
for example, a rapid diffusion preparation in a solid networic 
form, which comprises the compound of the present inven- 
tion or a concomitant drug and a water-soluble or water- 
diffusible carrier inert to the compound of the present 
invention or the concomitant drug. The network is formed 
by sublimating a solvent from a solid composition compris- 
ing a solution of the compound of the present invention or 
a concomitant drug in a suitable solvent. 

[0497] Jn addition to the compound of the present inven- 
tion or a concomitant drug, the composition of the rapid oral 
disintegrating preparation may preferably contain a matrix- 
forming agent and a secondary component. 

[0498] Examples of the matrix-formii^ agent include 
gelatins, dextrins and animal or vegetable proteins from 
soybean, wheat, psyllium seed proteins, etc.; gununy mate- 
rials such as gum arabic, guar gum, agar, xanthane gmn, etc.; 
polysaccharides; alginates; carboxymethylcelluloses; carra- 
geenans; dextrans; pectins; synthetic polymers such as poly- 
vinylpyrrolidones; materials derived from gelatin-gum ara- 
bic complexes, etc. The matrix-forming agent further 
includes saccharides such as mannitol, dextrose, lactose, 
galactose, trehalose, etc.; cyclic saccharides such as cyclo- 
dextrins, etc.; inorganic salts such as sodium phosphate, 
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sodium chloride, aluminum silicate, etc.; amino acids having 
2 to 12 carbon atoms such as glycine, L-alanine, L-aspartic 
acid, L-glutamic acid. L-hydroxyproline, L-isoleucine, 
L-leucine, L-phenylalanine, etc. 

[0499] One or more matrix-fonning agents can be incor- 
porated into a solution or suspension before solidification. 
The matrix-forming agents may be present in addition to a 
surfactant, or may be present in the absence of a surfactant. 
The matrix-forming agents serve not only to form a matrix 
itself, but also assist to maintain diffusion of the compound 
of the present invention or a concomitant drug in the solution 
or suspension. 

[0500] The composition may contain a secondary compo- 
nent such as a preservative, an antioxidant, a surfactant, a 
thickening agent, a colorant, pH adjusting agent, a flavor, a 
sweetener, a taste masking agent, etc. As the suitable colo- 
rant, there are, for example, iron oxide red, black and yellow, 
FD & C dyes available from ERIS & EVERALD such as FD 
& C Blue No. 2 and FD & C Red No. 40, etc. Examples of 
the suitable flavor include mint, raspberry, licorice, orange, 
lemon, grapefruit, caramel, vanilla, cherry, grape flavor and 
a combination thereof Examples of the suitable pH adjust- 
ing agent include citric acid, tartaric add, phosphoric acid, 
hydrochloric acid and maleic acid. Examples of the suitable 
sweetener include aspartame, acesulfame K and thaumatine. 
Examples of the suitable taste masking agent include sodium 
bicarbonate, ion exchange resins, cyclodextrin inclusion 
compounds, adsorbents and microencapsulated apomor- 
phine. 

[0501] The preparation generally contains the compound 
of the present invention or a concomitant drug in an amount 
of about 0.1 to about 50% by weight, preferably about 0.1 
to about 30% by weight and, preferably, the preparation (the 
sublingual tablet, buccal, etc. described above) allows 90% 
or more of the compound of the present invention or a 
concomitant drug to be dissolved (in water) within a time 
period of about 1 to about 60 minutes, preferably about 1 
minute to about 1 S minutes, more preferably about 2 min- 
utes to about 5 minutes, or is a rapid oral disintegrating 
preparation which disintegrates within about 1 to about 60 
seconds, preferably about 1 to about 30 seconds, more 
preferably about 1 to about 10 seconds, after being placed in 
the oral cavity. 

[0502] The amount of the above excipient is about 10 to 
about 99% by weight, preferably about 30 to about 90% by 
weight based on the total weight of the preparation. The 
amount of p-cyclodextrin or p -cyclodextrin derivative is 
about 0 to about 30% by weight based on the total weight of 
the preparation. The amount of the lubricant is about 0.01 to 
about 10% by weight, preferably about 1 to about 5% by 
weight based on the total weight of the preparation. The 
amount of the isotonizing agent is about 0.1 to about 90% by 
weight, preferably about 10 to about 70% by weight based 
on the total weight of the preparation. The amount of the 
hydrophilic carrier is about 0.1 to about 50% by weight, 
preferably about 10 to about 30% by weight based on the 
total weight of the preparation. The amount of the water- 
dispersible polymer is about 0, 1 to about 30% by weight, 
preferably about 10 to about 25% by weight based on the 
total weight of the preparation. The amount of the stabilizer 
is about 0.1 to about lO^/o by weight, preferably about 1 to 
about 5% by weight based on the total weight of the 



preparation. If necessar>', the preparation described above 
may further contain additives such as a colorant a sweet- 
ener, a preservative, etc. 

[0503] A dose of the combined preparations of the present 
invention varies depending upon kind of the compound of 
the present invention, age, body weight, conditions, dosage 
form, route for administration, dosing period, etc. 

[0504] A dose of the compound of the present invention 
may vary depending upon subject to be administered, target 
oigan, conditions, route of administration, etc., and in oral 
administration, the compound is generally administered to 
the patient with cancer (as 60 kg body weight) in a daily dose 
of about 0.1 to about 100 mg, preferably about 1 .0 to about 
50 mg and more preferably about 1.0 to about 20 mg. In 
parenteral administration, a single dose of the compound 
may vary depending upon subject to be administered, target 
organ, conditions, route of administration, etc, and in the 
form of injectable preparation, it is advantageous to admin- 
ister the compound intravenously to the patient with cancer 
(as 60 kg body weight) generally in a daily dose of about 
0.01 to about 30 mg, preferably about 0.1 to about 20 mg, 
and more preferably about 0.1 to about 10 mg. For other 
animal species, the corresponding dose as converted per 60 
kg weight can be administered. Of course, the dose may vary 
depending on individual conditions as described above; in 
such a case, a dose less than the dose given above may be 
sufficient, or may be higher than the range above. 

[0505] It is possible to set any range of a dose for the 
concomitant drug, so long as it causes no adverse side 
effects. A daily dose of the concomitant drug may vary 
depending on the severity of disease, subject's age, sex, 
body weight and susceptibility, the dosing period and inter- 
vals, the characteristics, formulation, type and active com- 
ponents of the pharmaceutical preparation, etc. and is not 
particularly limited. For example, in oral administration, the 
dose is about 0.001 to 2000 mg, preferably about 0.01 to 500 
mg, and more preferably about 0.1 to 100 mg in terms of a 
drug; usually, this dose is administered by dividing 1 to 4 
times per day. 

[0506] When the pharmaceutical preparations of the 
present invention are administered, the compound and a 
concomitant drug may be administered at the same time. 
Alternatively, a concomitant drug is first administered and 
then the compound of the present invention is administered, 
or the compoimd of the present invention is first adminis- 
tered and then a concomitant drug is administered. When 
they are administered at certain time intervals, the intervals 
vary depending on the active component to be administered, 
dosage form and route of administration; when a concomi- 
tant drug is first administered, the compound of the present 
invention may be administered within 1 minute to 3 days, 
preferably 10 minutes to 1 day, more preferably 15 minutes 
to 1 hour after the administration of the concomitant drug. 
When the compound of the present invention is first admin- 
istered, a concomitant drug may be administered within 1 
minute to 1 day, preferably 10 minutes to 6 hours, more 
preferably 1 5 minutes to 1 hour after the administration of 
the compound of the present invention. 

[0507] As a preferred method of administration, for 
example, about 0.001 to 200 mg/kg of a concomitant drug in 
the form of an oral dosage preparation is administered orally 
and, af^er about 1 5 minutes, about 0.005 to 0.5 mg/kg of the 
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compound of the present invention in the fonn of a 
parenteral preparation is administered parenterally as a daily 
dose. 

[0508] As the mclastins, there are used, for example, 
human melastin described in WO 00/24890, mouse or ral 
metastin described in WO 01/75104, etc. 

[0509] Specific examples of human metastm include a 
peptide containing the N-terniinal 47-54 amino acid 
sequence in the amino acid sequence represented by SEQ ID 
NO: 1 and consisting of 8 to 54 amino acid residues, and the 
like. 

[0510] The "peptide containing the N-terminal 47-54 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 1 and consisting of 8 to 54 amino acid 
residues" may be any peptide, as far as it is a peptide 
containing the N-terminal 47-54 amino acid sequence in the 
amino acid sequence represented by SEQ ID NO: 1 and 
consisting of 8 to 54 amino acid residues, but means that 
these peptides have substantially the same physiological 
activity (e.g., a receptor binding activity, a signal transduc- 
tion activity, a glucose level increasing activity, a pancreatic 
glucagon secretagogue activity, a urine formation promoting 
activity, etc.). Specifically, there are used (i) a peptide having 
the amino acid sequence represented by SEQ ID NO: 1 , (ii) 
a peptide having the N-terminal 47-54 amino acid sequence 
at the C terminus in the amino acid sequence represented by 
SEQ ID NO: 1 and consisting of 8 to 1 5 amino acid residues, 
etc. 

[0511] More specifically, human metastin used includes (i) 
a peptide consisting of the amino acid sequence represented 
by SEQ ID NO: 1 (human metastin 54 (1-54)), (ii) a peptide 
consisting of the N-terminal 40-54 amino acid sequence in 
the amino acid sequence represented by SEQ ID NO: 1 
(human metastin 1 5 (40-54); SEQ ID NO: 1 5), (iii) a peptide 
consisting of the N-terminal 45-54 amino acid sequence in 
the amino acid sequence represented by SEQ ID NO: 1 
(human metastin 10 (45-54); SEQ ID NO: 16), (iv) a peptide 
consisting of the N-terminal 46-54 amino acid sequence in 
the amino acid sequence represented by SEQ ID NO: 1 
(human metastin 9 (46-54); SEQ ID NO: 17), (v) a peptide 
consisting of the N-terminal 47-54 amino acid sequence in 
the amino acid sequence represented by (human metastin 8 
(47-54); SEQ ID NO: 18), etc. 

[0512] As mouse melastin (A), there are used, for 
example, a peptide containing the N-terminal 134-141 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 3 and consisting of 8 to 52 amino acid 
residues. Specific examples of mouse metastin (A) used 
include (i) a peptide consisting of the N-terminal 90-141 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 3, (ii) a peptide consisting of the N-terminal 
132-141 amino acid sequence in the amino acid sequence 
represented by SEQ ID NO: 3, (iii) a peptide consisting of 
the N-terminal 127-141 amino acid sequence in the amino 
acid sequence represented by SEQ ID NO: 3, and the like. 
[0513] As mouse metastin (B), there are used, for 
example, a peptide containing the N-terminal 138-145 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 5 and consisting of 8 to 52 amino acid 
residues. Specific examples of mouse metastin (B) used 
include a peptide consisting of the N-terminal 94-145 amino 
acid sequence in the amino acid sequence represented by 
SEQ ID NO: 5, and the like. 



[0514] As rat metastin, there are used, for example, a 
peptide containing the N-terminal 112-119 amino acid 
sequence in the amino acid sequence represented by SEQ ID 
NO: 7 and consisting of 8 to 52 amino acid residues. Specific 
examples of rat metastin used include (i) a peptide consist- 
ing of the N-ierminal 68-il9 amino acid sequence in the 
amino acid sequence represented by SEQ ID NO: 7, (ii) a 
peptide consisting of the N-terminal 110-119 amino acid 
sequence in the amino acid sequence represented by SEQ ID 
NO: 7, (iii) a peptide consisting of the N-tenninal 105-119 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 7, and the like. 

[0515] Throughout the specification, the metastins are 
represented in accordance with the conventional way of 
describing peptides, that is, the N-tenninus (amino tcnninus) 
at the lei) hand and the C-temiinus (carboxyl tenninus) at the 
right hand. In the peptide represented by SEQ ID NO: 1, the 
C-terminus may be in any form of a carboxyl group 
(—COOH), a carboxylate (—COO—), an amide 
(— CONHJ and an ester (— COOR). Herein, examples of 
the ester group shown by R include a C,.6 alkyl group such 
as methyl, ethyl, n-propyl, isopropyl, n-butyl, etc.; a C^,^ 
cycloalkyl group such as cyclopentyl, cyclohexyl, etc.; a 
C aryl group such as phenyl, a-naphthyl, etc.; a C7.14 
araUcyl such as a phenyl-Cj.j alkyl group, e.g., benzyl, 
phencthyl. etc.; an a-naphthyl-Cj.j alkyl group such as 
a-naphthyhnclhyl, etc.; pivaloyloxymethyl group, which are 
widely used as an ester for oral use, and the like. 

[0516] Furthermore, the metastins include peptides, 
wherein the amino group at the N-terminal methionine 
residue is protected with a protecting group (e.g., a C^.^ acyl 
group such as a C2.6 alkanoyl group, e.g., formyl group, 
acetyl group, etc.); those wherein the N-terminal region is 
cleaved in vivo and the glutamyl group thus formed is 
pyroglutaminated; those wherein a substiment (e.g., — OH, 
— SH, — COOH, amino group, imidazole group, indole 
group, guanidino group, etc.) on the side chain of an amino 
acid in the molecule is protected with a suitable protecting 
group (e.g., a Ci.g acyl group such as a C2.6 alkanoyl group, 
e.g., formyl group, acetyl group, etc.), or conjugated pep- 
tides such as glycopeptides bound to sugar chains. 

[0517] For salts of the metastins of the present invention, 
preferred are salts with physiologically acceptable acids 
(e.g., inorganic acids or organic acids) or bases (e.g., alkali 
metal salts), etc., especially physiologically acceptable acid 
addition sahs. Examples of such salts include salts with, for 
example, inorganic acids (e.g., hydrochloric acid, phospho- 
ric acid, hydrobromic acid, sulfuric acid); salts with organic 
acids (e.g., acetic acid, formic acid, propionic acid, fnmaric 
acid, maleic acid, succinic acid, tartaric acid, citric acid, 
malic acid, oxalic acid, benzoic acid, methanc*sulfonic acid, 
benzcncsulfonic acid) and the like. 

[051 8] As the DNA encoding the metastin, there are used, 
for example, DNA encoding human metastin described in 
WO 00/24890, DNA encoding mouse or rat metastin 
described in WO 01/75104, etc. 

[0519] The DNA encoding the metastin may be any of 
genomic DNA, genomic DNA library, cDNA derived from 
the cells and tissues described above, cDNA library derived 
from the cells and tissues described above and synthetic 
DNA. The vector to be used for the library may be any of 
bacteriophage, plasmid, cosmid and phagemid. The DNA 
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may also be directly amplified by reverse transcriptase 
polymerase chain reaction (hereinafter abbreviated as RT- 
PCR) using the total RN A or mRNA fraction prepared from 
the cells and tissues described above. 

[0520] The DNA encoding human metastin, mouse metas- 
tin precursor (A), mouse metastin precursor (B) or rat 
mctastin precursor may be any DNA, so long as each is a 
DNA containing a base sequence represented by SEQ ID 
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6 or SEQ ID NO: 8, or 
a DNA having a base sequence hybridizable to the base 
sequence represented by any base sequence represented by 
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6 or SEQ ID 
NO: 8 under highly stringent conditions and encoding the 
human metastin, mouse metastin (A), mouse metastin (B) or 
rat metastin described above. 

[0521] Specific examples of the DNA hybridizable to the 
base sequence represented by any of SEQ ID NO: 2, SEQ ID 
NO: 4, SEQ ID NO: 6 or SEQ ID NO: 8 under highly 
stringent conditions include DNAs containing a base 
sequence having al least about 70% homology, preferably at 
least about 80% homology, more preferably at least about 
90% homology and the most preferably at least about 95% 
homology, to the base sequence represented by any of SEQ 
ID NO: 2, SEQ ID NO: 4, SEQ ID NO:6 or SEQ ID NO:8. 

[0522] Homology in the base sequence can be measured 
under the following conditions (an expectation value=10; 
gaps are allowed; filtering«=ON; match score=l ; mismatch 
score=-3) using the homology scoring algorithm NCBI 
BLAST (National Center for Biotechnology Information 
Basic Local Alignment Search Tool). 

[0523] llie hybridization can be carried out by per se 
publicly known methods or by modifications of these meth- 
ods, for example, according to the method described in 
Molecular Cloning, 2nd (J. Sambrook et al., Cold Spring 
Harbor Lab. Press, 1989). A commercially available library 
may also be used according to the instructions of the 
attached manufacturer's protocol. Preferably, the hybridiza- 
tion can be carried out under highly stringent conditions. 

[0524] The highly stringent conditions used herein are, for 
example, those in a sodium concentration at about 19 to 40 
mM, preferably about 1 9 to 20 mM at a temperature of about 
50 to 70** C, preferably about 60 to OS"" C. In particular, 
hybridization conditions in a sodium concentration of about 
19 mM at a temperature of about 65° C. arc most prefcircd. 

[0525] Specifically, as the DNA encoding the human 
metastin consisting of the amino acid sequence represented 
by SEQ ID NO: 1 , the DNA consisting of the base sequence 
represented by SEQ ID NO: 2 is used. Accordingly, for the 
base sequence encoding the human metastin consisting of 
the various amino acid sequences described above, a base 
sequence corresponding to each of the partial amino acid 
sequences in the amino acid sequence represented by SEQ 
ID NO: 1 may be chosen from the base sequence represented 
by SEQ ID NO: 2. 

[0526] As the DNA encoding the mouse metastin precur- 
sor (A) comprising the amino acid sequence represented by 
SEQ ID NO: 3, there are employed a DNA consisting of the 
base sequence represented by SEQ ID NO: 4, and the like. 
Accordingly, for the base sequence encoding the mouse 
metastin precursor (A) consisting of the various amino acid 
sequences described above, a base sequence corresponding 



to each of the partial amino acid sequences in the amino acid 
sequence represented by SEQ ID NO: 3 may be chosen from 
the base sequence represent«l by SEQ ID NO: 4. 

[0527] As the DNA encoding the mouse metastin precur- 
sor (B) comprising the amino acid sequence represented by 
SEQ ID NO: 5, there arc employed a DNA consisting of the 
base sequence represented by SEQ ID NO: 6, and the like. 
Accordingly, for the base sequence encoding the mouse 
metastin precursor (B) consisting of the various amino acid 
sequences described above, a base sequence corresponding 
to each of the partial amino acid sequences in the amino acid 
sequence represented by SEQ ID NO: 5 may be chosen from 
the base sequence represented by SEQ ID NO: 6. 

[0528] As the DNA encoding the rat metastin comprising 
the amino acid sequence represented by SEQ ID NO: 7, 
there are employed a DNA consisting of the base sequence 
represented by SEQ ID NO: 8, and the like. Accordingly, for 
the base sequence encoding the rat metastin consisting of the 
various amino acid sequences described above, a base 
sequence corresponding to each of the partial amino acid 
sequences in the amino acid sequence represented by SEQ 
ID NO: 7 may be chosen from the base sequence represented 
by SEQ ID NO: 8. 

[0529] More specifically, for the peptide consisting of the 
amino acid sequence represented by SEQ ID NO: 1 (human 
metastin 54 (1-54)), a DNA containing the base sequence 
represented by SEQ ID NO: 2, etc. is used. 

[0530] For the peptide consisting of the N-tenninal 40-54 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 1 (human metastin 1 5 (40-54); SEQ ID NO: 
15), a DNA containing the base sequence represented by 
SEQ ID NO: 19, etc. is used. 

[0531] For the peptide consisting of the N-lerminal 45-54 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 1 (human metastin 10 (45-54); represented 
by SEQ ID NO: 16), a DNA containing the base sequence 
represented by SEQ ID NO: 20, etc. is used 

[0532] For the peptide consisting of the N-terminal 46-54 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 1 (human metastin 9 (46-54); represented by 
SEQ ID NO: 17), a DNA containing the base sequence 
represented by SEQ ID NO: 21, etc. is used. 

[0533] For the peptide consisting of the N-terminal 47-54 
amino acid sequence in the amino acid sequence represented 
by SEQ ID NO: 1 (human metastin 8 (47-54); represented by 
SEQ ID NO: 18), a DNA containing the base sequence 
represented by SEQ ID NO: 22, etc. is used. 

[0534] As the metastin receptor, its partial peptides or sahs 
thereof, there are used, for example, a human metastin 
receptor, its partial peptides or salts thereof described in WO 
00/24890, a mouse or rat human metastin receptor, its partial 
peptides or salts thereof described in WO 01/75104, etc. 

[0535] Specifically, the metastin receptor includes a pro- 
tein containing the same or substantially the same amino 
acid sequence as the amino acid sequence represented by 
SEQ ID NO: 9, SEQ ID NO: 1 1 or SEQ ID NO: 13, etc. 

[0536] The amino acid sequence which has substantially 
the same amino acid sequence as the amino acid sequence 
represented by SEQ ID NO: 9, SEQ ID NO: 1 1 or SEQ ID 
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NO: 13 includes, for example, an amino acid sequence 
having at least about 70% homology, preferably at least 
about 80% homology, more preferably at least about 90% 
homology, and most preferably at least about 95% homol- 
ogy, to the amino acid sequence represented by SEQ ID NO: 
9, SEQ ID NO: 11 or SEQ ID NO: 13. 

[0537] Homology of the amino acid sequences can be 
determined under the following conditions (an expectation 
value- 10; gaps are allowed; matnxBBLOSUM62; filterings 
OFF) using a homology scoring algorithm NCBI BLAST 
(National Center for Biotechnology Information Basic Local 
Alignment Search Tool). 

[0538] As the protein comprising substantially the same 
amino acid sequence as the amino acid sequence represented 
by SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID NO: 13, 
preferrai is a protein having substantially the same amino 
acid sequence as the amino acid sequence represented bv 
SEQ ID NO: 9, SEQ ID NO: 11 or SEQ ID NO: 13 and 
having the activity of the same nature as that of a protein 
consisting of the amino acid sequence represented by SEQ 
ID NO: 9, SEQ ID NO: 1 1 or SEQ ID NO: 13, etc. 

[0539] As the activity of substantially the same nature, 
there are, for example, a ligand binding activity, a signal 
transduction activity, and the like. The "substantially the 
same nature" is used to mean that the nature of these 
activities is equivalent in terms of quality. Thus, the activi- 
ties such as a ligand binding activity, a signal transduction 
activity, etc. are preferably equivalent (e.g., about 0.01 to 
100 times, preferably about 0.5 to 20 times, more preferably 
0.5 to 2 times), but differences in degree such as a level of 
these activities, quantitative factors such as a molecular 
weight of the protein may be present and allowable. 

[0540] The activities such as a ligand binding activity, a 
signal transduction activity, etc. can be assayed by per se 
publicly known method with modifications and may be 
determined according to methods of determining a ligand or 
screening methods described in, e.g., WO 00/24890 or WO 
01/75104. 

[0541] Examples of the metastin receptor used include 
proteins comprising (i) the amino acid sequence represented 
by SEQ ID NO: 9, SEQ ID NO: 1 1 or SEQ ID NO: 13, of 
which at least 1 or 2 (preferably about 1 to about 30, more 
preferably about 1 to about 10 and most preferably several 
(1 or 2)) amino acids are deleted; (ii) the amino acid 
sequence represented by SEQ ID NO: 9, SEQ ID NO: 1 1 or 
SEQ ID NO: 13, to which at least 1 or 2 (preferably about 
1 to about 30, more preferably about 1 to about 10 and most 
preferably several (1 or 2)) amino acids are added; (iii) the 
amino acid sequence represented by SEQ ID NO: 9, SEQ ID 
NO: 11 or SEQ ID NO: 13, in which at least 1 or 2 
(preferably about 1 to about 30, more preferably about 1 to 
about 10 and most preferably several (1 or 2)) amino acids 
arc substituted by other amino acids; or (iv) a combination 
of these amino acid sequences; and the like, 

[0542] Throughout the specification, the metastin recep- 
tors are represented in accordance with the conventional 
way of describing peptides, that is, the N-terminus (amino 
terminus) at the left hand and the C-lerminus (carboxyl 
terminus) at the right hand. In the metastin receptors includ- 
ing the metastin receptor represented by SEQ ID NO: 9, 
SEQ ID NO: 1 1 or SEQ ID NO: 13, the C-terminus may be 



in any form of a caiboxyl group ( — COOH), a carboxylate 
(— <:00— ), an amide (— CONHj) and an ester (— COOR). 
Herein, examples of the ester group shown by R include a 
Ci.g alkyl group such as methyl, ethyl, n-propyl, isopropyl, 
n-butyl, etc.; a C3_g cycloalkyl group such as cyclopenlyl, 
cyclohexyl, etc.; a C^,2 &^^P such as phenyl, u-naph- 
thyl, etc.; a C-j,^^ aralkyl such as a phenyl-C,.2 alkyl group, 
e.g., ben2yl, phenethyl, etc.; an a-naphthyl-Cj.j alkyl group 
such as a-naphthyknethyl, etc.; and pivaloyloxymethyl 
group, which are widely used as an ester for oral use, and the 
like. 

[0543] Where the metastm receptors contain a carboxyl 
group (or a caiboxyl ate) at a position other than the C-ter- 
minus, the carboxyl group may be amidated or estcrified and 
such amides or esters arc also included within the rcceptor 
protein of the present invention. In this case, the ester group 
used may be the same group as the C-terminal esters 
described above. 

[0544] Furthermore, the metastin receptors include those 
wherein the amino group at the N-terminal methionine 
residue is protected with a protecting group (e.g., a C,.^ acyl 
group such as a C2.6 alkanoyl group, e.g., formyl group, 
acetyl group, etc.); those wherein the N-tcrminal region is 
cleaved in vivo and the glutamyl group thus formed is 
pyroglutaminated; those wherein a substituent (e.g., — OH, 
— SH, — COOH, amino group, imidazole group, indole 
group, guanidino group, etc.) on the side chain of an amino 
acid in the molecule is protected with a suitable protecting 
group (e.g., a Ci.g acyl group such as a Cj.^ alkanoyl group, 
e.g., formyl group, acetyl group, etc.), or conjugated pro- 
teins such as glycoproteins bound to sugar chains. 

[0545] Specific examples of the metastin receptors include 
human metastin receptor consisting of the amino acid 
sequence represented by SEQ ID NO: 9, rat metastin recep- 
tor consisting of the amino acid sequence represented by 
SEQ ID NO: 1 1 , mouse metastin receptor consisting of the 
amino acid sequence represented by SEQ ID NO: 13, etc. 

[0546] The partial peptides of the metastin receptor (here- 
inafter sometimes simply referred to as the partial peptide) 
may be any peptide, so long as they are partial peptides of 
the metastin rcceptor described above; there arc used those 
such as protein molecules of the metastin receptor, which arc 
the sites exposed outside the cell membrane, and having a 
ligand binding activity. 

[0547] Specifically, the partial peptide of the metastin 
receptor consisting of the amino acid sequence represented 
by SEQ ID NO: 9, SEQ ID NO: 1 1 or SEQ ID NO: 13 is a 
peptide containing the parts analyzed to be extracellular 
domains (hydrophilic domains) in the hydrophobic plotting 
analysis. A peptide containing a hydrophobic domain in part 
can be used as well. In addition, the peptide may contain 
each domain separately or a plurality of domains together. 

[0548] In the metastin receptor, preferred partial peptides 
are those having the number of amino acids of at least 20, 
preferably at least 50, and more preferably at least 100, in 
tlie amino acid sequence described above, which constimtes 
the metastin receptor. 

[0549] The partial peptide may be a peptide having the 
amino acid sequence described above, of which at least I or 
2 (preferably about 1 to about 10 and more preferably 
several (1 or 2)) amino acids are deleted; to which at least 
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1 or 2 (preferably about 1 to about 20. more preferably about 
1 to about 10 and most preferably several (1 or 2)) amino 
acids are added; or, in which at least 1 or 2 (preferably about 
1 to about 10 and more preferably several (1 or 2)) amino 
acids are substituted by other amino acids. 

[0550] In the partial peptide, the C terminus may be any 
form of a carboxyl group ( — COOH), a caAoxylate 
(—COO—), an amide (— CONH2) and an esier (— COOR), 
as in the metastin receptor described above. 

[0551] Furthermore, the partial peptides include peptides, 
wherein the amino group at the N-terminal methionine 
residue is protected with a protecting group; those wherein 
the N-terminal region is cleaved in vivo and the Gin thus 
formed is pyroglutaminated; those wherein a substituent on 
the side chain of an amino acid in the molecule is protected 
with a suitable protecting group, or conjugated peptides such 
as glycopeptides bound to sugar chains, as in the metastin 
receptors described above. 

[0552] For salts of the metastin receptor or the partial 
peptide, preferred are salts with physiologically acceptable 
acids, especially physiologically acceptable acid addition 
salts. Examples of the salts include salts with, for example, 
inorganic acids (e.g., hydrochloric acid, phosphoric acid, 
hydrobromic acid, sulfuric acid); salts with organic acids 
(e.g., acetic acid, formic acid, propionic acid, fumaric acid, 
maleic acid, succinic acid, tartaric acid, citric acid, mahc 
acid, oxalic acid, benzoic acid, methanesulfonic acid, ben- 
zenesulfonic acid) and the like. 

[0553] As the DNA encoding the metastin recq}tor or its 
partial peptides, there are used, for example, a DNA encod- 
ing the human metastin receptor or its partial peptides 
described in WO 00/24890, a DNA encoding the mouse or 
rat metastin receptor or its partial peptides described in WO 
01/75104, etc. 

[0554] The DN.A encoding the metastin receptor or its 
partial peptides may be any of genomic DNA, genomic 
DNA library, cDNA derived from the cells and tissues 
described above, cDNA library derived from the cells and 
tissues described above and synthetic DNA. The vector to be 
used for the library may be any of bacteriophage, plasmid, 
cosmid and phagemid. The DNA may also be directly 
amplified by reverse transcriptase polymerase chain reaction 
(hereinafter abbreviated as RT-PCR) using the total RNA or 
mRNA fraction prepared from the cells and tissues described 
above. 

[0555] Specifically, the DNA encoding human metastin 
receptor, mouse metastin receptor or rat metastin receptor 
may be any DNA, so long as it is a DNA containing each 
base sequence represented by SEQ ID NO: 10, SEQ ID NO: 
1 2 or SEQ ID NO: 1 4, or a DNA containing a base sequence 
hybridizable to the base sequence reprcscnlcd by SEQ ID 
NO: 10, SEQ ID NO: 12 or SEQ ID NO: 14 under highly 
stringent conditions and encoding a receptor having the 
activity of substantially the same nature (e.g., a hgand 
binding activity, a signal transduction activity, etc.) as that of 
the human metastin receptor, mouse metastin receptor or rat 
metastin receptor consisting of the amino acid sequence 
represented by SEQ ID NO: 10, SEQ ID NO: 12 or SEQ ID 
NO: 14. 

[0556] Examples of the DNA hybridizable to the base 
sequence represented by any of SEQ ID NO: 10, SEQ ID 



NO: 12 or SEQ ID NO: 14 include DNAs containing a base 
sequence having at least about 70% homology, preferably at 
least about 80% homology, more preferably at least about 
90% homology and the most preferably at least about 95% 
homology, to the base sequence represented by any of SEQ 
ID NO: 10, SEQ ID NO: 12 or SEQ ID NO: 14. 

[0557] Homology in the base sequence can be measured 
under the following conditions (an expectation value- 10; 
gaps are allowed; filtering =ON; match score»l; mismatch 
score°-3) using the homology scoring algorithm NCBl 
BLAST (National Center for Biotechnology Information 
Basic Lx)cal Aligrunent Search Tool). 

[0558] The hybridization can be carried out by publicly 
known methods or by modifications of these methods, for 
example, according to the method described in Molecular 
Cloning, 2nd (J. Sambrook et al.. Cold Spring Harbor Lab. 
Press, 1989), etc. A conunercially available library may also 
be used according to the instructions of the attached manu- 
facturer's protocol. Preferably, the hybridization can be 
carried out under highly stringent conditions. 

[0559] The highly stringent conditions used herein are, for 
example, those in a sodium concentration at about 19 to 40 
mM, preferably about 1 9 to 20 mM at a temperature of about 
50 to 70° C, preferably about 60 to 65"* C. In particular, 
hybridization conditions in a sodium concentration of about 
19 mM al a temperature of about 65° C. arc most preferred. 

[0560] More specifically, as the DNA encoding the human 
metastin receptor consisting of the amino acid sequence 
represented by SEQ ID NO: 9, the DNA consisting of the 
base sequence represented by SEQ ID NO: 10 is used. 

[0561] As the DNA encoding the rat metastin receptor 
consisting of the amino acid sequence represented by SEQ 
ID NO: 11, the DNA consisting of the base sequence 
represented by SEQ ID NO: 12 is u.sed. 

[0562] As the DNA encoding the mouse metastin receptor 
consisting of the amino acid sequence represented by SEQ 
ID NO: 13, the DNA consisting of the base sequence 
represented by SEQ ID NO: 14 is used. 

[0563] ITie metastin receptors, their partial peptides or 
salts thereof and the DNAs encoding the metastin receptors 
or their partial peptides can be obtained or manufactured by 
the methods described in WO 00/24890 or WO 01/75104. 

[0564] As the antibodies to human metastin or its salts or 
human metastin receptors, their partial peptides or sahs 
thereof, there may be used those described in WO 00/24890. 

[0565] As the antibodies to mouse or rat metastin or its 
salts, or mouse or rat metastin receptors, their partial pep- 
tides or salts thereof, there may be used those described in 
WO 01/75104. 

[0566] The antisense polynucleotide to the DNA encoding 
the metastin or metastin receptor is a polynucleotide con- 
taining a part of the base sequence of a DNA encoding the 
metastin or metastin receptor or a part of the complementary 
base sequence to the DNA, The antisense polynucleotide is 
used to embrace not only the DNA encoding the metastin or 
metastin receptor but also RNA. 

[0567] The antisense polynucleotide (nucleic acid) 
capable of inhibiting the replication or expression of a gene 
for metastin or a gene for metastin receptor can be designed 
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and synthesized based on the base sequence infonnation of 
cloned or identified metastin-encoding DNA. Such a poly- 
nucleotide (nucleic acid) is hybridizable to RNA of a gene 
for metastin or a gene for the metastin receptor to inhibit the 
s>'nthcsis or function of said RNA or is capable of regulat- 
ing/controlling the expression of a gene for metastin or a 
gene for metastin receptor via interaction with RNA asso- 
ciated with the metastin or metastin receptor. 

[0568] Polynucleotides complementary to the selected 
sequences of metastin -related RNA or metastin receptor- 
related RNA and polynucleotides specifically hybridizable 
to the metastin-relaied RNA or metastin receptor-related 
RNA are useful in regulating/controlling the expression of a 
gene for metastin or a gene for metastin receptor in vivo and 
in vitro. These polynucleotides arc also useful for the 
treatment or diagnosis of diseases, etc. The term "corre- 
sponding" is used to mean homologous to or complementary 
to a particular sequence of the nucleotide including the gene, 
base sequence or nucleic acid. The term "corresponding" 
between nucleotides, base sequences or nucleic acids and 
peptides (proteins) usually refers to amino acids of a peptide 
(protein) under the order derived from the sequence of 
nucleotides (nucleic acids) or their complements. 

[0569] In the gene for metastin or gene for the metastin 
receptor, the 5' end hairpin loop, 5' end 6-base-pair repeats, 
5' end untranslated region, peptide translation initiation 
codon, protein coding region, ORF translation termination 
codon, 3' end untranslated region, 3' end palindrome region, 
and 3' end hairpin loop, may be selected as preferred target 
regions, though any oUier region may be selected as a target 
in the gene for metastin or gene for the metastin receptor 

[0570] The relationship between the targeted nucleic acids 
and the complementary polynucleotides at least to a part of 
the target, specifically the relationship between the target 
and the polynucleotides hybridizable to the target, can be 
denoted to be "antisense". Examples of the antisense poly- 
nucleotides include polydeoxyribonucleotides containing 
2-deoxy-D-ribose, polyribonucleotides containing D-ribose, 
any other type of polynucleotides which are N-glycosides of 
a purine or pyrimidine base, or other polymers containing 
non-nuclcotidc backbones (e.g., protein, nucleic acids and 
synthetic sequence-specific nucleic acid polymers commer- 
cially available) or other polymers containing nonstandard 
linkages (provided that the polymers contain nucleotides 
having such a configuration that allows base pairing or base 
stacking, as is found in DNA or RNA), etc. The antisense 
polynucleotides may be double-sU-anded DNA, single- 
stranded DNA, single-stranded RNA or a DNA: RNA hybrid, 
and may further include unmodified polynucleotides (or 
unmodified oligonucleotides), those with publicly known 
types of modifications, for example, those with labels known 
in the art, those with caps, methylated polynucleotides, those 
with substitution of one or more naturally occurring nucle- 
otides by their analogue, those with intramolecular modifi- 
cations of nucleotides such as those with uncharged linkages 
(e.g., methyl phosphonates, phosphotriesters, phosphorami- 
dates, carbamates, etc.) and those with charged linkages or 
sulfijr-containing linkages (e.g., phosphorothioates, phos- 
phorodithioates, etc.), those having side chain groups such 
as proteins (nucleases, nuclease inhibitors, toxins, antibod- 
ies, signal peptides, poIy-L-lysine, etc.), saccharides (e.g., 
monosaccharides, etc.), those with intercalators (e.g., acri- 
dine, psoralen, etc.), those containing chelators (e.g., metals, 



radioactive metals, boron, oxidative metals, etc.), those 
containing alkylating agents, those with modified linkages 
(e.g., a anomeric nucleic acids, etc.), and the like. Herein the 
terms "nucleoside", "nucleotide" and "nucleic acid" are 
used to refer to moieties that contain not only the purine and 
pyrimidine bases, but also other heterocyclic bases, which 
have been modified. Such modifications may include methy- 
lated purines and pyiimidines, acylated purines and pyrim- 
idines and other heterocyclic rings. Modified nucleotides 
and modified nucleotides also include modifications on the 
sugar moiety, wherein, for example, one or more hydroxyl 
groups may optionally be substituted with a halogen 
atom(s), an aliphatic group(s), etc., or may be converted into 
the corresponding functional groups such as ethers, amines, 
or the like. 

[0571] The antisense nucleotide (nucleic acid) is RNA, 
DNA, or a modified nucleic acid (RNA or DNA). Specific 
examples of the modified nucleic acid include, but are not 
limited to, a sulfiir derivative of a nucleic acid, a thiophos- 
phate derivative of a nucleic acid, and a degradation-resis- 
tant polynucleoside amide or oligonucleoside amide. The 
antisense nucleic acid of the present invention may prefer- 
ably be designed based on the following principles. That is, 
the antisense nucleic acid should be more stable in cells; the 
cell permeability of the antisense nucleic acid should be 
more enhanced; the affinity for a target sense strand should 
be higher, and if the antisense nucleic acid has any toxicity, 
such toxicity should be minimized. 

[0572] Many modification techniques for such puiposes 
are known in the art, for example, the techniques are 
disclosed in J. Kawakami et al., Pharm Tech Japan, Vol. 8, 
pp. 247, 1992; Vol. 8, pp. 395, 1992; S. T. Crookc el al., ed. 
Antisense Research and Applications, CRC Press, 1993; etc. 

[0573] The antisense nucleic acid of the present invention 
may contain altered or modified sugars, bases or linkages. 
The antisense nucleic acid may also be provided in a special 
form such as liposomes, microspheres, or may be applied to 
gene therapy, or may be provided in an added form. 
Examples of such an added form include polycations such as 
polylysine that serves to neutralize the charge of a phosphate 
backbone, or hydrophobic materials such as lipids (e.g., 
phospholipids, cholesterols, etc.) that enhance the interac- 
tion with cell membranes or increase uptake of the nucleic 
acid. Examples of the preferred lipids to be added are 
cholesterols or derivatives thereof (e.g., cholcstcryl chloro- 
formate, cholic acid, etc.). These materials may be added to 
the 3' or 5' end of the nucleic acid or may be added through 
a base, a sugar, or an intramolecular nucleoside linkage. 
Another moiety may include a group for capping that is 
specifically placed at the 3' or 5' end of the nucleic acid to 
prevent degradation by a nuclease such as exonuclcase and 
RNasc. Examples of the group for capping include, but are 
not limited to, hydroxyl -protecting groups known in the art 
field such as glycols, e.g., polyethylene glycol and tetraeth- 
ylene glycol. 

[0574] The inhibiting activity of the antisense nucleic acid 
can be examined using a transformant U-ansformed by the 
U^sformant vector containing the DNA encoding the 
metastin or metastin receptor described above, an in vivo or 
in vitro expression system for the metastin or metastin 
receptor, or an in vivo or in vitro translation system for the 
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metastin or melastin receptor. The nucleic acid itself may be 
applied to cells by a variety of per se publicly known 
methods. 

[0575] Hereinafter, the metastin or salts thereof (herein- 
after brieSy referred to as metastin), the DNA encoding 
metastin, the antibody to metastin, the ami DNA to the DNA 
encoding metastin, the metastin receptor, its partial peptides 
or salts thereof (hereinafter briefly referred to as the metastin 
receptor), the DNA encoding the metastin receptor, the 
antibody to the metastin receptor, the ami DNA to the DNA 
encoding the metastin receptor, etc. are described specifi- 
cally in terms of their applications. 

(1) Pharmaceutical Comprising Metastin, DNA Encoding 
Metastin, Metastin Receptor or DNA Encoding Metastin 

Receptor 

[0576] Metastin has the effects of increasing glucose level, 
promoting pancreatic glucagon secretion and promoting 
urine formation. Therefore, metastin, the DNA encoding 
metastin, the metastin receptor or the DNA encoding the 
metastin receptor is useful, for example, as a hyperglycemic 
agent, a pancreatic glucagon secretagogue agent or a urine 
formation promoting agent. 

[0577] Moreover, metastin. the DNA encoding metastin, 
the metastin receptor or the DNA encoding the metastin 
receptor is useful as an agent for preventing/treating, e.g., 
obesity, hyperlipemia, type II diabetes mellitus, hypoglyce- 
mia, hypertension, diabetic neuropathy, diabetic nephropa- 
thy, diabetic retinopathy, edema, urinary disturbances, insu- 
lin resistance, unstable diabetes, fatty atrophy, insulin 
allergy, insulinoma, arteriosclerosis, thrombotic disorders or 
lipotoxicity. 

[0578] Metastin, the DNA encoding metastin, the metastin 
receptor or the DNA encoding the metastin receptor can be 
used as the pharmaceutical described above in a conven- 
tional manner. These metastin, etc. can be used orally, for 
example, in the form of tablets which may be sugar coated 
if necessary, capsules, elixirs, microcapsules etc., or 
parenlerally in the form of injectable preparations such as a 
sterile solution or suspension in water or other pharmaceu- 
lically acceptable liquid. ITiese preparations can be manu- 
factured by mixing metastin or the like with a physiologi- 
cally acceptable carrier, a flavoring agent, an excipient, a 
vehicle, an antiseptic agent, a stabilizer, a binder, etc. in a 
unit dosage form required in a generally accepted manner 
that is applied to making pharmaceutical preparations. The 
active ingredient in these preparations is controlled in such 
a dose that an appropriate dose is obtained within the 
specified range given. 

[0579] The DNA encoding the metastin or the DNA 
encoding the metastin receptor is expressed (a) by admin- 
istering the DNA encoding the metastin or the DNA encod- 
ing the metastin receptor directly to the patient; or the DNA 
encoding the metastin or the DNA encoding the metastin 
receptor can increase the amount of the metastin or metastin 
receptor in the patient (b) by inserting the DNA encoding the 
metastin or the DNA encoding the metastin receptor into a 
cell, etc. and then transplanting the cell to the patient. Thus, 
the activity of metastin can be sufficiently exhibited. 

[0580] Where the DNA encoding the metastin or the DNA 
encoding the metastin receptor is used, the DNA itself is 
administered; alternatively, the DNA is inserted into an 



appropriate vector such as retrovirus vector, adenovirus 
vector, adenovirus-associated virus vector, etc. and then 
administered in a conventional manner. 

[0581] Additives miscible with tablets, capsules, etc. 
include a binder such as gelatin, cornstarch, U^gacanth and 
gum arabic, an excipient such as crystalline cellulose, a 
swelling agent such as cornstarch, gelatin, alginic acid, etc., 
a lubricant such as magnesium stearate, a sweetening agent 
such as sucrose, lactose and saccharin, and a flavoring agent 
such as peppermint, akamono oil or cherry, etc. When the 
unit dosage is in the form of capsules, liquid carriers such as 
oils and fats may further be used together with the additives 
described above. A sterile composition for injection may be 
formulated according to a conventional manner used to 
make pharmaceutical compositions, e.g., by dissolving or 
suspending the active ingredients in a vehicle such as water 
for injection with a naturally occurring vegetable oil such as 
sesame oil and coconut oil, etc. to prepare the pharmaceu- 
tical composition. 

[0582] Examples of an aqueous medium for injection 
include physiological saline and an isotonic solution con- 
taining glucose and other auxiliary agents (e.g., D-sorbitol, 
D-mannilol, sodium chloride, etc.) and may be used in 
combination with an appropriate dissolution aid such as an 
alcohol (e.g., ethanol or the like), a polyalcohol (e.g., 
propylene glycol and polyethylene glycol), a nonionic sur- 
factant (e.g., polysorbate 80TM and HCO-50), etc. 
Examples of the oily medium include sesame oil and soy- 
bean oil, which may also be used in combination with a 
dissolution aid such as benzyl benzoate and benzyl alcohol. 
[0583] The preparation may further be formulated with a 
buffer (e.g., phosphate buffer, sodium acetate buffer, etc.), a 
soothing agent (e.g., benzalkonium chloride, procaine 
hydrochloride, etc.), a stabilizer (e.g., human serum albu- 
min, polyethylene glycol, etc.), a preservative (e.g., benzyl 
alcohol, phenol, etc.), an antioxidant, etc. The thus-prepared 
liquid for injection is normally filled in an appropriate 
ampoule. Since the thus obtained pharmaceutical prepara- 
tion is safe and low toxic, the preparation can be adminis- 
tered to human or other manunals (e.g., mice, rats, guinea 
pigs, rabbits, fowl, sheep, swine, bovine, cats, dogs, mon- 
keys, hamadryad baboons, chimpanzees, etc.). 

[0584] The dose of metastin, the DNA encoding metastin, 
the metastin receptor or the DNA encoding the metastin 
receptor varies depending on conditions, etc.; in oral admin- 
istration for the treatment of, e.g., obesity, the dose is 
normally about 0.1 mg to about 100 mg, preferably about 1 .0 
to about 50 mg, and more preferably about 1 .0 to about 20 
mg per day for the adult patient with obesity (as 60 kg body 
weight). In parenteral administration, the single dose varies 
dcT^cnding on subject to be administered, target disease, 
conditions, method of administration, etc. but it is advanta- 
geous to administer the active ingredient intravenously to 
the adult patient with obesity (as 60 kg body weight) 
intravenously at a daily dose of about 0.01 to about 30 mg, 
preferably about 0.1 to about 20 mg, and more preferably 
about 0.1 to about 10 mg for. For other animal species, the 
corresponding dose as converted per 60 kg body weight can 
be administered. 

(2) Pharmaceutical Comprising the .Antibody to the Metastin 
or Metastin Receptor 

[0585] 'ITie antibody to neutralize the activity of the metas- 
tin or metastin receptor can suppress the effects of increasing 
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glucose level, promoting pancreatic glucagon secretion and 
promoting urine formation, and is thus useful as a hv'pogly- 
cemic agent, a pancreatic glucagon secretion suppressing 
agent or a urine formation suppressing agent. 

[0586] Furthermore, the antibody having the eflect of 
neutralizing the activity of the metastin or metastin receptor 
can be used as an agent for preventing/treating, e.g., diabetes 
mellitus, impaired glucose tolerance, kctosis, acidosis, dia- 
betic neuropathy, diabetic nephropathy, diabetic retinopathy, 
pollakiuria, nocturnal enuresis, hyperlipemia, sexual dys- 
function, skin disorders, arthropathy, osteopoiia, arterioscle- 
rosis, thrombotic disorders, dyspepsia or deficits in memory 
and learning. Diabetes mellims includes insulin-dependent 
(type I) diabetes, insulin -independent type II diabetes, etc. 

[0587] The agent for treating/preventing the diseases 
described above comprising the antibody to the metastin or 
metastin receptor (hereinafter briefly referred to as the 
antibody of the present invention) can be administered to 
human or mammal (e.g., rat, rabbit, sheep, swine, bovine, 
cat, dog, monkey, etc.) orally or parenterally directly as a 
liquid preparation, or as a pharmaceutical composition of 
suitable dosage form. The dose may vary depending upon 
subject to be administered, target disease, conditions, route 
of administration, etc. For example, when the agent is used 
for adult, it is advantageous to intravenously administer the 
antibody of the present invention in a single dose of about 
0.01 to about 20 mg^g body weight, preferably about 0.1 to 
about 10 mg/kg body weight and more preferably about 0.1 
to about 5 mg/kg body weight in approximately 1 to 5 times 
a day, preferably in approximately 1 to 3 times a day. In 
other parenteral administration and oral administration, the 
agent can be administered in a dose corresponding to the 
dose given above. When the condition is especially severe, 
the dose may be increased according to the condition. 

[0588] The antibody of the present invention may be 
administered in itself or in the form of an appropriate 
pharmaceutical composition. The pharmaceutical composi- 
tion used for the administration may contain a pharmaco- 
logically acceptable carrier with the aforesaid antibody or its 
salts, a diluent or excipient. Such a composition is provided 
in the form of pharmaceutical preparations suitable for oral 
or parenteral administration. 

[0589] For example, the composition for oral administra- 
tion includes solid or liquid preparations, specifically, tablets 
(including dragees and film-coated tablets), pills, granules, 
powdery preparations, capsules (including soft capsules), 
syrup, emulsions, suspensions, etc. Such a composition is 
manufactured by publicly known methods and contains a 
vehicle, a diluent or excipient conventionally used in the 
field of phannaceutical preparations. Examples of the 
vehicle or excipient for tablets are lactose, starch, sucrose, 
magnesium stcaralc, etc. 

[0590] Examples of the composition for parenteral admin- 
istration are injectable preparations, suppositories, etc. The 
injectable preparations include intravenous injections, sub- 
cutaneous injections, intracutaneous injections, intramuscu- 
lar injections, drip infusions, etc. These injectable prepara- 
tions may be prepared by methods publicly known. For 
example, the injc^;table preparations may be prepared by 
dissolving, suspending or emulsifying the antibody or its salt 
described above in a sterile aqueous medium or an oily 
medium conventionally used for injections. As the aqueous 



medium for injections, there are, for example, physiological 
saline, an isotonic solution containing glucose and other 
auxiliary agents, etc., which may be used in combination 
with an appropriate solubilizing agent such as an alcohol 
(e.g., elhanol), a polyalcohol (e.g., propylene glycol, poly- 
ethylene glycol), a nonionic surfactant [e.g., poiysorbate 80, 
HCO-50 (polyoxyelhylene (50 mol) adduct of hydrogenated 
castor oil)], etc. As the oily medium, there are employed, 
e.g., sesame oil, soybean oil, etc., which may be used in 
combination with a solubilizing agent such as benzyl ben- 
zoate, benzyl alcohol, etc. The injection thus prepared is 
usually filled in an appropriate ampoule. The suppository 
used for rectal admmistration may be prepared by blending 
the aforesaid antibody or its salt with conventional bases for 
suppositories. 

[0591] Advantageously, the phannaceutical compositions 
for oral or parenteral use described above are prepared into 
pharmaceutical preparations in a unit dose suitable for a 
dose of the active ingredients. Such unit dose preparations 
include, for example, tablets, pills, capsules, injections 
(ampoules), suppositories, etc. The amount of the aforesaid 
antibody contained is generally about 5 to 500 mg per 
dosage unit form; especially in the form of injection, it is 
preferred that the aforesaid antibody is contained in about 5 
to 100 mg and in about 10 to 250 mg for the other forms. 

[0592] Each composition described above may further 
contain other active components unless they cause any 
adverse interaction with the antibody described above. 

(3) Diagnostic Agent Comprising the ./Antibody of the 
Present Invention 

[0593] The antibody of the present invention is capable of 
specifically recognizing the metastin receptor and therefore 
can be used for quantitative determination of the metastin 
receptor in a fluid to be tested, in particular, for quantitative 
determination by the sandwich immunoassay. The quantita- 
tive determination using the antibody of the present inven- 
tion can be performed by the method described in WO 
00/24890 or WO 01/75104. 

[0594] Accordingly, the antibody of the present invention 
can detect blood glucose abnormalities, abnormalities in 
pancreatic glucagon secretion, and abnormalities in urine 
formation, accompanied by abnormal expression (overex- 
pression or decreased expression) of the metastin or metastin 
receptor. Specifically, the antibody of the present invention 
can be used as a diagnostic agent for obesity, hyperlipemia, 
hypoglycemia, hypertension, diabetic neuropathy, diabetic 
nephropathy, diabetic retinopathy, edema, urinary distur- 
bances, insulin resistance, unstable diabetes, fatty atrophy, 
insulin allergy, insulinoma, arteriosclerosis, thrombotic dis- 
orders, lipotoxicity, diabetes mellitus, impaired glucose tol- 
erance, ketosis, acidosis, pollakiuria, nocturnal enuresis, 
sexual dysfunction, skin disorders, arthropathy, osteopenia, 
arteriosclerosis, thrombotic disorders, dyspepsia, deficits in 
memory and learning, etc., which may be caused by blood 
glucose abnormalities, abnormalities in pancreatic glucagon 
secretion, and abnormalities in urine formation, accompa- 
nied by abnormal expression of the metastin or metastin 
receptor in human or mammals (e.g., rats, rabbits, sheep, 
swine, bovine, cats, dogs, monkeys, etc.). 

[0595] More specifically, when a decreased level of the 
metastin or metastin receptor is detected by quantifying the 
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level of the metaslin or metastin receptor using the antibody 
of the present invention, it can be diagnosed that one suflers 
from diseases associated with dysfunction of the metastin or 
metastin receptor, or it is highly likely to suffer from these 
disease in the future. 

[0596] Moreover, when a increased level of the metastin 
or metastin receptor is detected, it can be diagnosed that one 
suffers from diseases caused by over-expression of the 
metastin or metastin receptor; or it is highly likely to suffer 
from these disease in the iliture. 

[0597] The diseases associated with dysfunction of the 
metastin or metastin receptor include, e.g., obesity, hyper- 
lipemia, type II diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity. 

[0598] The diseases associated with overexpression of the 
metastin or metastin receptor include, e.g., diabetes mellitus, 
impaired glucose tolerance, ketosis, acidosis, diabetic neu- 
ropathy, diabetic nephropathy, diabetic retinopathy, pollaki- 
uria, nocturnal enuresis, sexual dysfrinction, skin disorders, 
arthropathy, osteopenia, arteriosclerosis, thrombotic disor- 
ders, dyspepsia, deficits in memory and learning, etc. Dia- 
betes mellitus includes insulin-dependent (type I) diabetes, 
insulin-independent type II diabetes, etc. 

(4) Gene Diagnostic Agent 

[0599] By using the DNA encoding the metastin or metas- 
tin receptor or the antisense polynucleotide to the DNA, e.g., 
as a probe, abnormality (gene abnormality) of the DNA or 
mRNA encoding the metastin or metastin receptor in human 
or other mammal (e.g., rat, mouse, guinea pig, rabbit, fowl, 
sheep, swine, bovine, horse, cat, dog, monkey, etc.) can be 
detected. Thus, the DNA or the antisense polynucleotide is 
useful as a gene diagnostic agent for the damage to the DNA 
or mRNA, mutation, a decreased expression, or an increased 
expression or overexpression of the DNA or mRNA. 

[0600] The gene diagnosis described above using the DNA 
encoding the metastin or metastin receptor can be made, 
e.g., by the publicly known Northern hybridization assay or 
the PCR-SSCP assay (Genomics, 5, 874-879 (1989); Pro- 
ceedings of the National Academy of Sciences of the United 
States of America, 86, 2766-2770 (1989)), etc. 

[0601] Specifically, the DNA encoding the metastin or 
metastin receptor or the antisense polynucleotide to the 
DNA can be used as a diagnostic agent for obesity, hyper- 
lipemia, hypoglycemia, hypertension, diabetic neuropathy, 
diabetic nephropathy, diabetic retinopathy, edema, urinary 
disturbances, insulin resistance, unstable diabetes, fatty atro- 
phy, insulin allergy, insulinoma, arteriosclerosis, thrombotic 
disorders, lipotoxicity, diabetes mellims, impaired glucose 
tolerance, ketosis, acidosis, pollakiuria, nocturnal enuresis, 
sexual dysfunction, skin disorders, arthropathy, osteopenia, 
arteriosclerosis, thrombotic disorders, dyspepsia, deficits in 
memory and learning, etc., which may be caused by glucose 
abnormalities, abnormalities in pancreatic glucagon secre- 
tion, and abnormalities in urine formation, accompanied by 
abnormal expression of the metastin or metastin receptor in 
human or mammals. 

[0602] When a decreased expression of the metastin or 
metastin receptor is detected, e.g., by Northern hybridiza- 



tion, it can be diagnosed that one is likely to suffer from 
diseases associated with dysftinction of the metastin or 
metastin receptor, or it is highly likely for one to suffer from 
diseases in the future. 

[0603] When overexpression of the metastin or metastin 
receptor is detected by Northern hybridization, it can be 
diagnosed that one is likely to suffer from diseases caused by 
overexpression of the metastin or metastin receptor, or it is 
highly likely for one to suffer from these diseases in the 
future. 

[0604] The diseases associated with dysfunction of the 
metastin or metastin receptor include, e.g., obesity, hyper- 
lipemia, type II diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin alleigy, insulinoma, 
arteriosclerosis, thrombotic disorders, lipotoxicity, etc. 

[0605] The diseases associated with overexpression of the 
metastin or metastin receptor include, e.g., diabetes mellitus, 
impaired glucose tolerance, ketosis, acidosis, diabetic neu- 
ropathy, diabetic nephropathy, diabetic retinopathy, pollaki- 
uria, nocturnal enuresis, hyperlipemia, sexual dysfimction, 
skin disorders, arthropathy, osteopenia, arteriosclerosis, 
thrombotic disorders, dyspepsia, deficits in memory and 
leaming, etc. Diabetes mellitus includes insulin -dependent 
(type I) diabetes, insulin-independent type II diabetes, etc. 

(S) Pharmaceutical Comprising Antisense DNA 

[0606] The antisense DNA to the DNA encoding the 
metastin or metastin receptor can suppress the effects of 
increasing glucose level, promoting pancreatic glucagon 
secretion or promoting urine formation, and is thus useful as 
a hypoglycemic agent, a pancreatic glucagon secretion sup- 
pressing agent or a urine formation suppressing agent. 

[0607] Furthermore, the antisense DNA to the DNA 
encoding the metastin or metastin receptor can be used as an 
agent for preventing/treating, e.g., diabetes mellitus, 
impaired glucose tolerance, ketosis, acidosis, diabetic neu- 
ropathy, diabetic nephropathy, diabetic retinopathy, pollaki- 
uria, nocturnal enuresis, hyperlipemia, sexual dysfunction, 
skin disorders, arthropathy, osteopenia, arteriosclerosis, 
thrombotic disorders, dyspepsia or deficits in memory and 
leaming. Diabetes mellitus includes insulin -dependent (type 
I) diabetes, insulin-independent type II diabetes, etc. 

[0608] Where the antisense DNA described above is used 
as the aforesaid agent for the treatment/prevention, the 
antisense DNA is prepared into pharmaceutical preparations 
as in the DNA encoding the metastin. 

[0609] Since the pharmaceutical composition thus 
obtained is low toxic, it can be administered to human or 
mammals (e.g., rats, rabbits, sheep, swine, bovine, cats, 
dogs, monkeys, etc.) orally or parenterally. 

[0610] The antisense DNA may also be administered as an 
intact DNA, or prepared into pharmaceutical preparations 
together with a physiologically acceptable carrier such as an 
auxiliary agent to assist its uptake and administered by gene 
gun or through a catheter such as a catheter widi a hydrogel. 

[0611] A dose of the antisense DNA may vary depending 
on target disease, subject to be administered, route for 
administration, etc. For example, where the antisense DNA 
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is locally administered to the organ (e.g., liver, lung, heart, 
kidney, etc.) for the purpose of treating diabetes mellitus, the 
antisense DNA is generally administered to adult (60 kg 
body weight) in a daily dose of about 0.1 to 100 mg. 

[0612] In addition, the dnuble-stranded RNA (RNAi: RNA 
interference) comprising a part of RNA encoding the metas- 
tin or metastin receptor, the ribozyme comprising a part of 
RNA encoding the metastin or metastin receptor, etc. can 
suppress the expression of the DNA encoding the metastin 
or metastin receptor as in the antisense DNA described 
above, and can suppress the function of the metastin or 
metastin receptor or the DNA encodmg the metastin or 
metastin receptor in vivo. 

[0613] Therefore, the double-stranded RNA or ribozyme 
can suppress the effects of increasing glucose level, promot- 
ing pancreatic glucagon secretion or promoting urine for- 
mation, and is thus useful as a hypoglycemic agent, a 
pancreatic glucagon secretion suppressing agent or a urine 
formation suppressing agent. Moreover, the double-stranded 
RNA or ribozyme can be used as an agent for preventing/ 
treating diabetes mellitus, impaired glucose tolerance, keto- 
sis, acidosis, diabetic neuropathy, diabetic nephropathy, dia- 
betic retinopathy, pollakiuria, nocturnal enuresis, sexual 
dysfunction, skin disorders, arthropathy, osteopenia, arterio- 
sclerosis, thrombotic disorders, dyspepsia or deficits in 
memory and learning. Diabetes mellitus includes insulin- 
dependent (type I) diabetes, insulin-independent type 11 
diabetes, etc. 

[0614] The double-stranded RNA can be designed based 
on a sequence of the DNA of the present invention and 
manufactured by modifications of publicly known methods 
(e.g., Nature, 411,494, 2001). 

[0615] The ribozyme can be designed based on a sequence 
of the DNA of the metastin or metastin receptor and manu- 
factured by modifications of publicly known methods (e.g., 
TRENDS in Molecular Medicine, 7, 221, 2001). For 
example, the ribozyme can be manufactured by ligating a 
publicly known ribozyme to a part of the RNA encoding the 
metastin or metastin receptor. A part of the RNA encoding 
the metastm or metastin receptor includes a portion proximal 
to a cleavage site on the RNA of the metastin or metastin 
receptor, which may be cleaved with a publicly known 
ribozyme (RNA fragment). 

[0616] Where the doublc-strandcd RNA or ribozyme 
described above is used as the prophylactic/therapeutic 
agent described above, the double-stranded RNA or the 
ribozyme is prepared into pharmaceutical preparations as in 
the antisense DNA, and the preparations can be provided for 
administration. 

(6) Screening Method 

[0617] The screening method of the present invention 

includes: 

[0618] (6-1) a method of screening a blood glucose regu- 
lating agent, a pancreatic glucagon regulating agent or a 
urine formation regulating agent, which comprises using (a) 
metastin and/or (b) a metastin receptor (hereinafter includ- 
ing its partial peptide), and, 

[0619] (6-2) a method of screening a blood glucose regu- 
lating agent, a pancreatic glucagon regulating agent or a 
urine formation regulating agent, which comprises using (a) 



a DNA comprising a DNA encoding metastin and/or (b) a 
DNA encoding a metastin receptor. 

[0620] The blood glucose regulating agent, pancreatic 
glucagon regulating agent or tnrine formation regulating 
agent includes: 

(a) a substance that alters the binding property of metastin to 
a metastin receptor, or, 

(b) a substance that regulates the expression of metastin 
and/or a metastin receptor, etc. 

[0621] First, the screening method is described on the 
substance that alters the binding property of metastin to a 
metastin receptor. 

[0622] By using the metastin receptor, or by constructing 
the expression system of the recombinant metastin receptor 
and using the receptor-binding assay system via the expres- 
sion system, the substance that alters the binding property of 
metastin to the metastin receptor can be screened. 

[0623] Such a substance includes a substance having the 
cell-stimulating activity mediated by the metastin receptor 
(i.e., a metastin receptor agonist), a substance having no 
cell-stimulating activity (i.e., a metastin receptor antago- 
nist), etc. The term "alters the binding property of metastin 
to the metastin receptor** is used to include both cases where 
binding of metastin to the metastin receptor is inhibited and 
binding of metastin to the metastin receptor is promoted. 

[0624] The cell-stimulating activity includes, e.g., the 
activities that promote or suppress arachidonic acid release, 
acetylcholine release, intracellular Ca^'^ release, intracellular 
cAMP production, intracellular cGMP production, inositol 
phosphate production, changes in cell membrane potential, 
phosphorylation of intracellular proteins, activation of c-fos, 
pH reduction, etc., the cell proliferation inhibiting activity, 
chemotaxis inhibiting activity, tumor growth suppressing 
activity, hyperglycemic activity, pancreatic glucagon secre- 
tion promoting activity, etc. Among others, the activities of 
promoting intracellular Ca^"^ release, inhibiting cell prolif- 
eration, inhibiting chemotaxis, suppressing tumor growth, 
increasing blood glucose and promoting pancreatic gluca- 
gon secretion are preferred. 

[0625] Thai is, the present invention provides a method of 
screening a substance that alters the binding property of 
metastin to the metastin receptor, which comprises assaying 
the binding amount of a labeled form of the metastin to 
metastin receptor, (i) in the case wherein metastin is brought 
in contact with a metastin receptor and (ii) in the case 
wherein metastin and a test compound are brought in contact 
with the metastin receptor, and comparing (i) and (ii); 

[0626] According to the screening method of the present 
invention, the method comprises assaying, for example, the 
binding amount of metastin to the metastin receptor, the 
cell-stimulating activity, etc. (i) in the case wherein metastin 
is brought in contact with the metastin receptor and (ii) in the 
case wherein the peptide of the present invention and a test 
compound are brouglit in contact with the metastin receptor, 
and comparing (i) and (ii). 

[0627] Specifically, the screening method of the present 
invention includes: 

[0628] (i) a method of screening a substance that alters the 
binding property of metastin to the metastin receptor, which 
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comprises assaying the binding amount of labeled metastin 
to the metastin receptor, in the case wherein labeled metastin 
is brought in contact with the metastin receptor and in the 
case wherein labeled metastin and a test compoimd are 
brought in contact with the metastin receptor, and comparing 
the binding amount between the cases; 

[0629] (ii) a method of screening a substance that alters 
the binding property of metastin to the metastin receptor, 
which comprises assaying the binding amount of labeled 
metastin to a cell containing the metastin receptor or a 
membrane fraction of the cell, in the case wherein labeled 
metastin is brought in contact with the cell containing the 
metastin receptor or its membrane fraction and in the case 
wherein labeled metastin and a test compound are brought in 
contact with the cell containing metastin receptor or its 
membrane fraction, and comparing the binding amount 
between the cases; 

[0630] (iii) a method of screening a substance that alters 
the binding property of metastin to the metastin receptor, 
which comprises assaying the binding amount of labeled 
metastin to the metastin receptor, in the case wherein labeled 
metastin is brought in contact with the metastin receptor 
expressed on a cell membrane by culturing a transfonnant 
containing a DNA encoding the metastin receptor and in the 
case wherein labeled metastin and a test compound are 
brought in contact with the metastin receptor expressed on 
a cell membrane by culturing a transfonnant containing a 
DNA encoding the metastin receptor, and comparing the 
binding amount between the cases; 

[0631] (iv) a method of screening a substance that alters 
the binding property of metastin to the metastin receptor, 
which comprises assaying the cell-stimulating activity medi- 
ated by the metastin receptor, in the case wherein a com- 
pound that activates the metastin receptor (e.g., metastin, the 
metastin derivative of the present invention) is brought in 
contact with a cell containing the metastin receptor and in 
the case wherein the compound that activates the metastin 
receptor and a test compound are brought in contact with a 
cell containing the metastin receptor, and comparing the 
activity; 

[0632] (v) a method of screening a substance that alters the 
binding property of metastin to ihc metastin receptor, which 
comprises assaying the cell-stimulating activity mediated by 
the metastin receptor, in the case wherein a compound that 
activates the metastin receptor (e.g., metastin or the metastin 
derivative of the present invention) is brought in contact 
with the metastin receptor expressed on a cell membrane by 
culturing a transformant containing a DNA encoding the 
metastin receptor and in the case wherein the compound that 
activates the metastin receptor and a test compound are 
brought in contact with the metastin receptor expressed on 
a cell membrane by culturing a transfonnant containing a 
DNA encoding the metastui receptor, and comparing the 
activity; etc. 

[0633] (vi) a method of screening the metastin receptor, 
which comprises assaying the cell -stimulating activity medi- 
ated by the metastin receptor when a test compound is 
brought in contact with a cell containing the metastin 
receptor and comparing the activity; 

[0634] (vii) a method of screening an agonist for the 
metastin receptor, which comprises assaying the cell-stimu- 



lating activity mediated by the metastin receptor when a test 
compound is brought in contact with the metastin receptor 
expressed on a cell membrane by culturing a transformant 
containing a DNA encoding the metastin receptor and com- 
paring the activity; and the like. 

[0635] In the screening method of the present invention, a 
compound (e.g., a low molecular synthetic compound, pref- 
erably a low molecular synthetic agonist) or its salt that 
alters the binding property of metastin to the metastin 
receptor can also be used as a ligand, instead of using 
metastin. The compoimd or its salt that alters the binding 
property of metastin to the metastin receptor can be obtained 
by performing the screening method of the present inven- 
tion, using, e.g., metastin as a ligand. Specifically, the 
metastin derivative of the present invention or its salts 
described above can be used. 

[0636] The screening method of the present invention will 
be described below more specifically. 

[0637] First, the metastin receptor, which is used for the 
screening method of the present invention, may be any 
receptor, so long as it comprises the metastin receptor 
described above, and membrane fractions from human or 
other warm-blooded animal organs are preferably employed. 
Since it is very diflBcult to obtain human-derived organs 
especially, however, the metastin receptor expressed abun- 
dantly by use of recombinants are suitable for use in the 
screening. 

[0638] Where the cell containing the metastin receptor or 
its cell membrane fraction is used in the screening method 
of the present invention, the procediu'es later described may 
apply. 

[0639] When the cell containing metastin receptor is used, 
the cell may be fixed with glutaraldehyde, formalin, etc. The 
fixation may be carried out by a publicly known method. 

[0640] The cell containing metastin receptor refers to a 
host cell expressing the metastin receptor. Examples of such 
a host cell include Escherichia coli. Bacillus subtilis, yeast, 
insect cells, animal cells, etc. 

[0641] The membrane fraction refers to a fraction that 
abundantly contains cell membranes prepared by publicly 
known methods after disrupting cells. Examples of the cell 
disruption include cell squashing using a Potter- Elvehjem 
homogenizer, disruption using a Waring blender or Polytron 
(manufactured by Kinematica Inc.), disruption by ultrasoni- 
cation, disruption by cell spraying via a thin nozzle under 
increasing pressure using a French press, etc., and the like. 
Cell membranes are fractionated mainly by fractionation 
using a centrifugal force such as for fractionation centrifu- 
gation, density gradient centrifugal ion, etc. For example, 
cell disruption fluid is centrifuged at a low rate (500 rpm to 
3,000 rpm) for a short period of time (normally about 1 
minute to about 10 minutes), the resulting supernatant is 
then centrifuged at a higher rate (15,000 rpm to 30,000 rpm) 
normally for 30 minutes to 2 hours. The precipitate thus 
obtained is used as the membrane fraction. The membrane 
fraction is rich in the metastin receptor expressed and 
membrane components such as cell-derived phospholipids, 
membrane proteins, or the like. 

[0642] The amount of the metastin receptor contained in 
the cells containing the metastin receptor or in the mem- 
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brane fraction is preferably 10^ to 10** molecules per cell, 
more preferably 10^ to 1 molecules per cell. As the amount 
of expression increases, the ligand binding activity per unit 
of membrane fraction (specific activity) increases so that not 
only the highly sensitive screening system can be con- 
slTJcted but also large quantities of samples can be assayed 
with the same lot. 

[0643] To perform the aforesaid methods (i) through (iii) 
for screening the substance that alters the binding property 
of metastin to the metastin receptor, an appropriate fraction 
of the metastin receptor and labeled metastin, etc. are used. 
The fraction of the metastin receptor is preferably a fraction 
of a naturally occurring type metastin receptor or a fraction 
of a recombinant type metastin receptor having an equiva- 
lent activity. Herein, the terra equivalent activity is intended 
to mean the ligand binding activity, etc. that is equivalent. 

[0644] As the labeled metastin, there may be used a 
labeled ligand, a labeled ligand analog compound, etc. For 
example, metastin labeled with [^H], [^"l], [»^C], [^^S], etc. 
can be utilized. 

[0645] Specifically, the substance that alters the binding 
property of metastin to the metastin receptor is screened by 
the following procedures. First, a receptor preparation is 
prepared by suspending a cell containing the meiaslin recep- 
tor or a membrane fraction of the cell in a buffer appropriate 
for use in the screening method. Any buffer can be used so 
long as it does not interfere the metastin-metastin receptor 
binding, including a phosphate buffer or a Tris-HCl buffer, 
having pH of 4 to 10 (preferably pH of 6 to 8), etc. For the 
purpose of minimizing non-specific binding, a surfactant 
such as CHAPS, Twccn-SO"™ (Kao-Allas Inc.), digitonin, 
deoxycholate, etc., may optionally be added to the buffer. 
Further for the purpose of suppressing the degradation of the 
metastin receptor or metastin with a protease, a protease 
inhibitor such as PMSF, leupeptin, E-64 (manufactured by 
Peptide Institute, Inc.), pepstatin, etc. may also be added. A 
given amount (5,000 cpm to 500,000 cpm) of the labeled 
metastin is added to 0.01 ml to 10 ml of the receptor 
solution, in which 10~^ M to 10~* M of a test compound is 
co-present. To determine the amount of non-specific binding 
(NSB), a reaction tube charged with unlabeled metastin in 
laige excess is also provided. The reaction is carried out at 
approximately 0* C. to 50** C, preferably 4** C. to 37** C. for 
20 minutes to 24 hours, preferably 30 minutes to 3 hours. 
Afrer completion of the reaction, the reaction mixture is 
filtrated through glass fiber filler paper, etc. and washed with 
an appropriate volume of the same buffer. The residual 
radioactivity on the glass fiber filter paper is then measured 
by means of a liquid scintillation counter or y-counter. When 
nonspecific binding (NSB) is subtracted from the count (BO) 
where any antagonizing substance is absent and the resulting 
count (BO minus NSB) is made 100%, the test compound 
showing the specific binding amount (B minus NSB) of, 
e.g., 50% or less may be selected as a candidate substance. 

[0646] The methods (iv) to (vii) described above for 
screening the substance that alters the binding property of 
metastin to the metastin receptor can be carried out as 
follows. For example, the cell stimulating activity mediated 
by the metastin receptor may be determined by a publicly 
known method, or using an assay kit commercially avail- 
able. Specifically, the cells containing the metastin receptor 
are first cultured on a multiwell plate, etc. Prior to screening. 



the medium is replaced with fresh medium or with an 
appropriate non -cytotoxic buflbr, followed by incubation for 
a given period of time in the presence of a test compound, 
etc. Subsequently, the cells are extracted or the supernatant 
is recovered and the resulting product is quantified by 
appropriate procedures. Where it is dilSculi to detect the 
production of the cell-stimulating activity indicator (e.g., 
Ca^* arachidonic acid, cAMP etc.) due to a degrading 
enzyme contained in the cells, an inhibitor against such as a 
degrading enzyme may be added prior to the assay. For 
detecting the activity such as the cAMP production suppres- 
sion, the baseline production in the cells is increased by 
forskolin or the like and the suppressing effect on the 
increased baseline production can be detected. 

[0647] For screening through the assay of the cell stimu- 
lating activity, appropriate cells, in which an appropriate 
metastin receptor is expressed, are required. The cells, in 
which the metastin receptor of the present invention is 
expressed, are preferably the aforesaid cell line in which the 
recombinant type metastin receptor is expressed, etc. 

[0648] Examples of the test compounds include peptides, 
proteins, non-peptide compounds, synthetic compounds, fer- 
mentation products, cell extracts, plant extracts, animal 
tissue extracts, seminal plasma, etc. These compounds may 
be novel compounds or publicly known compounds. 

[0649] The test compound may be in the form of salts. As 
salts of the test compound, there may be used salts with 
physiologically acceptable acids (e.g., inorganic acids, etc.) 
or bases (e.g., organic acids, etc.), preferably in the form of 
physiologically acceptable acid addition salts. Examples of 
such salts are salts with inorganic acids (e.g., hydrochloric 
acid, phosphoric acid, hydrobromic acid, sulfuric acid, etc.), 
salts with organic acids (e.g., acetic acid, formic acid, 
propionic acid, fumaric acid, maleic acid, succinic acid, 
tartaric acid, citric acid, malic acid, oxalic acid, benzoic 
acid, methanesulfonic acid, benzenesulfonic acid, etc.) and 
the like. 

[0650] The test compound, which is preferably used is a 
compound designed to bind to the ligand -binding pocket, 
based on the atomic coordinate and the position of the 
ligand-binding pocket in the active site of metastin receptor. 
The atomic coordinate and the position of the ligand-binding 
pocket in the active site of metastin receptor can be deter- 
mined by publicly known methods or modifications thereof. 

[0651] The kit for screening a substance that alters the 
binding property of metastin to the metastin receptor com- 
prises the metastin receptor, cells containing the metastin 
receptor or a membrane fraction of the cells, and/or metas- 
tin. 

[0652] Examples of the screening kit of the present inven- 
tion are ^ven below: 

1. Reagent for Screening 

(1) Assay Buffer and Wash Buffer 

[0653] Hanks' Balanced Sah Solution (manufactured by 
Gibco Co.) supplemented with 0.05% bovine serum albumin 
(Sigma Co.). 

[0654] The solution is sterilized by filtration through a 
0.45 \un filter and stored al 4** C; alternatively, the solution 
may be prepared at use. 
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(2) Meiasiin Receptor Preparation 

[0655] CHO cells on which the metastin receptor has been 
expressed are subcultured in a 12-weIl plate at the rate of 
5x10* cells/well and then cultured at 37° C under 5% C02 
and 95% air for 2 days. 

(3) Labeled Ligand 

[0656] Meiasiin labeled with commercially available [^H], 
^125^ psgj^ g^j, jg dissolved in a suitable solvent or 
buffer. The solution is stored at 4® C. or -20'* C, which is 
diluted to 1 \iM with an assay buffer at use. 

(4) Standard Ligand Solution 

[0657] Metastin is dissolved in PBS supplemented with 
0.1% bovine scrum albumin (manufactured by Sigma, Inc.) 
in a concentration of 1 mM, and the solution is stored at -20° 
C. 

2. Assay Method 

[0658] (1) Cells are cultured in a 12-well tissue culture 
plate to express the metastin receptor. After washing the 
cells twice with 1 ml of the assay buffer, 490 fxl of the assay 
buffer is added to each well. 

[0659] (2) After 5 ^l ofa test compound solution of 10"^ 
to 10"**^ M is added, 5 [1 of labeled metastin is added to the 
system followed by reacting at room temperature for an 
hour. To determine the amount of the non-specific binding, 
the ligand of 10~^ M is added in an amount of 5 ^1, instead 
of the test compound. 

[0660] (3) The reaction mixture is removed and washed 3 
times with 1 ml each of the wash buffer. The labeled 
metastin bound to the cells is dissolved in 0.2N NaOH-1% 
SDS and mixed with 4 ml of a liquid scintillator A (manu> 
factured by Wako Pure Chemical Industries, Ltd.). 

[0661] (4) Radioactivity is measured using a liquid scin* 
tillation counter (manufactured by Beckmann) and PMB 
(percent of the maximum binding) is calculated in accor- 
dance with the following equation 1: 

P\fB~\ (B-/^SS)/{BO'NSB)]x 1 00 

wherein: 

[0662] PMB: percent of the maximum binding 
[0663] B: value when a sample is added 
[0664] NSB: non-specific binding 
[0665] BO: maximum binding 

[0666] The substance obtained by the screening method or 
the screening kit of the present invention is the substance 
that alters the binding property of ractaslin to the metastin 
receptor (promotes or inhibits the binding). Specifically, it is 
the substance having the cell stimulating activity mediated 
by the metastin receptor (a so-called agonist for the metastin 
receptor), or the compound having no such cell stimulating 
activity (a so-called antagonist to the metastin receptor). 

[0667] The substance is a compound selected from the test 
compounds described above. These compounds may be 
novel or publicly known compounds. 

[0668] In order to evaluate whether the compound is either 
an agonist or an antagonist of the metastin receptor, it is 
determined by (1) or (2) below. 



[0669] (1) According to the screening methods (i) to (iii), 
the binding assay is carried out to obtain a substance that 
alters the binding propert>' of metastin and the metastin 
receptor (especially, a substance that inhibits the binding). It 
is then determined if the substance has the above cell- 
stimulating activity mediated by the metastin receptor. Tne 
substance having the cell-stimulating activity is an agonist 
for the metastin receptor, whereas the substance having no 
such an activit>' is an antagonist to the metastin receptor. 

[0670] (2) (a) A test compound is brought in contact with 
a cell containing the metastin receptor, whereby the afore- 
said cell-stimulating activity mediated by the metastin 
receptor is assayed, llie substance having the cell-stimulat- 

ing activity is an agonist for the metastin receptor. 

[0671] (b) The cell-stimulating activity mediated by the 
metastin receptor is assayed in the case where a compound 
that activates the metastin receptor (e.g., metastin, etc.) is 
brought in contact with cells containing the metastin recep- 
tor and in the case where a compound that activates the 
metastin receptor and a test compound are brought in contact 
with cells containing the metastin receptor, and comparison 
is made therebetween. The substance that can reduce the 
cell-stimulating activity induced by the compound that acti- 
vates the metastin receptor is an antagonist to the metastin 
receptor. 

[0672] Preferably, the cell-slimulating activity as an indi- 
cator includes, for example, the activities of promoting 
intracellular Ca^* release, inhibiting cell proliferation, inhib- 
iting chemotaxis, suppressing tumor growth, increasing 
blood glucose and promoting pancreatic glucagon secretion. 

[0673] As the metastin receptor agonists, there are used, 
e.g., prodrugs of the metastin derivative (I) of the prcsent 
invention or its salts, etc. 

[0674] The metastin receptor agonists have similar activi- 
ties to the physiological activities metastin has, and are 
useful as safe and low-toxic pharmaceuticals as in metastin. 

[0675] On the contrary, the metastin receptor antagonists 
can suppress the physiological activity that metastin has, and 
are useful as safe and low-toxic pharmaceuticals for sup- 
pressing the activity of metastin. 

[0676] Accordingly, the metastin receptor agonists are 
useiul as, e.g., hyperglycemic agents, pancreatic glucagon 
secretagogue agents or urine formation promoting agents. In 
addition, the metastin receptor agonists are useiul as agents 
for preventing/treating, e.g., obesity, hyperlipemia, type II 
diabetes mellitus, hypoglycemia, hypertension, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, 
edema, urinary dismrbances, insulin resistance, unstable 
diabetes, fatty atrophy, insulin allergy, insulinoma, arterio- 
sclerosis, thrombotic disorders or lipotoxicity. 

[0677] Meanwhile, the metastin receptor antagonists are 
useful as, e.g., hypoglycemic agents, pancreatic glucagon 
secretion suppressing agents or urine formation suppressing 
agents. In addition, the metastin receptor antagonists can be 
used as agents for preventin^treating, e.g., diabetes melli- 
tus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning. 
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[0678] Moreover, substances derived from the substance, 
which can be obtained by using the screening method or 
screening kit described above, can be used similarly. 

[0679] The substance obtained by the screening method 
above may be in the form of sahs. As such salts, there may 
be used salts with physiologically acceptable acids (e.g., 
inorganic acids, organic acids, etc.) or bases (e.g., alkali 
metal salts, etc.), preferably in the form of physiologically 
acceptable acid addition salts. Examples of such salts are 
salts with inorganic acids (e.g., hydrochloric acid, phospho- 
ric acid, hydrobromic acid, sulfuric acid, etc.), salts with 
organic acids (e.g., acetic acid, formic acid, propionic acid, 
fumaric acid, maleic acid, succinic acid, tartaric acid, citric 
acid, malic acid, oxalic acid, benzoic acid, methanesulfonic 
acid, benzenesulfonic acid, etc.) and the like. 

[0680] When the substance obtained using the screening 
method of the present invention is used as the therapeutic/ 
preventive agent described above, the substance can be 
prepared into pharmaceutical preparations in a conventional 
manner. For example, the substance may be prepared in the 
form of tablets, capsules, elixir, microcapsules, a sterile 
solution, a suspension, etc., as in the aforesaid pharmaceu- 
tical composition comprising metastin. 

[0681] Since the pharmaceutical preparation thus obtained 
is safe and low loxic, it can be administered lo human or 
warm-blooded animal (e.g., mice, rats, rabbits, sheep, swine, 
bovine, horses, fowl, cats, dogs, monkeys, chimpanzees, 
etc.). 

[0682] The dose of the substance may vary depending 
upon its action, target disease, subject to be administered, 
route of administration, etc. For example, where an agonist 
for the metastin receptor is orally administered, the com- 
pound is administered to adult (as 60 kg body weight) 
generally in a dose of about 0.1 to 100 mg, preferably about 
1.0 to 50 mg and more preferably about 1.0 to 20 mg. In 
parenteral administration, a single dose of the substance may 
vary depending upon subject to be administered, target 
disease, etc. When an agonist for the metastin receptor is 
administered lo adult (as 60 kg body weight) in the form of 
injectable preparation, it is advantageous to administer the 
compound intravenously in a single dose of about 0.01 to 
about 30 mg, preferably about 0. 1 to about 20 mg and more 
preferably about 0. 1 to about 10 mg a day. For other animal 
species, the corresponding dose as converted per 60 kg 
weight can be administered. 

[0683] Next, the method of screening the substance that 
regulates the expression of metastin and/or the metastin 
receptor is described. 

[0684] Specifically, the screening method of the present 

invention includes: 

[0685] (1) (i) a method of screening a substance that 
promotes or suppresses the expression of metastin, which 
comprises assaying the expression level of metastin or the 
amount of mRNA encoding metastin, in the case wherein a 
cell or tissue capable of expressing metastin is cultured in 
the presence or absence of a test compound, and comparing 
the expression level in the cases; and, 

[0686] (2) (i) a method of screening a substance that 
promotes or suppresses the expression of the metastin recep- 
tor, which comprises assaying the expression level of the 



metastin receptor or the amount of mRNA encoding metas- 
tin, in the case wherein a cell or tissue capable of expressing 
the metastin receptor is cultured in the presence or absence 
of a test compound, and comparing the expression level in 
the cases. 

[0687] As the cells or tissues capable of expressing metas- 
tin or the metastin receptor, there may be used cells of 
human and other warm-blooded animals (e.g., guinea pigs, 
rats, mice, fowl, rabbits, swine, sheep, bovine, monkeys, 
etc.) (e.g., nerve cell, endocrine cell, neuroendocrine cell, 
glial cell, p cell of pancreas, bone marrow cell, hepatocyte, 
splenocyte, mesangial cell, epidermic cell, epithelial cell, 
endothelial cell, fibroblast, fibrocyte, myocyte, fat cell, 
immime cell (e.g., macrophage. T cell, B cell, natural killer 
cell, mast cell, neutrophil, basophil, eosinophil, monocyte, 
dendritic cell), megakaryocyte, synovial cell, chondrocyte, 
bone cell, osteoblast, osteoclast, mammary gland cell, or 
interstitial cell, or the corresponding precursor cell, stem 
cell, cancer cell, etc.), or any tissues where such cells are 
present, such as brain or any of brain regions (e.g., olfactory 
bulb, amygdaloid nucleus, basal ganglia, hippocampus, 
thalamus, hypothalamus, cerebral cortex, medulla oblon- 
gata, cerebellum), spinal cord, pituitary, stomach, pancreas, 
kidney, liver, gonad, thyroid, gall-bladder, bone marrow, 
adrenal gland, skin, muscle, lung, gastrointestinal tract (e.g., 
large intestine and small intestine), blood vessel, heart, 
thymus, spleen, submandibular gland, peripheral blood, 
prostate, testis, ovary, placenta, uterus, bone, joint, skeletal 
muscle, etc. In this case, the cell line and the primary culture 
system may be used. A transformant transformed with 
recombinant vector having the DNA encoding the metastin 
or metastin receptor described above may also be used. 

[0688] The cells capable of expressing the metastin or 
metastin receptor can be incubated in a manner similar to the 
method for incubation of transformants described above. 

[0689] As the test compound, a DNA libraiy may also be 
used, in addition to the test compounds described above. 

[0690] 'ITie expression level of the metastin or metastin 
receptor can be determined by publicly known methods such 
as immunochemical methods, etc., using an antibody, etc. 
Alternatively, mRNA encoding metastin can be determined 
by publicly known methods including Northern hybridiza- 
tion, RT-PCR or TaqMan PGR. 

[0691] Comparison of the expression level of mRNA can 
be made by publicly known methods or a modification 
thereof, for example, according to the method described in 
Molecular Cloning, 2nd (J. Sambrook et al.. Cold Spring 
Harbor Lab. Press, 1989), etc. 

[0692] Specifically, the level of mRNA encoding the 
metastin or metastin receptor is determined by contacting 
RNA extracted from cells according to publicly known 
methods with the DNA encoding the metastin or metastin 
receptor or a part thereof or the antisense polynucleotide of 
the present invention, and assaying the level of mRNA 
bound to the DNA encoding the metastin or metastin recep- 
tor or a part thereof or the antisense polynucleotide of the 
present invention. The level of mRNA bound to the DNA 
encoding the metastin or metastin receptor or a part thereof 
or the antisense polynucleotide of the present invention can 
be readily assayed by labeling the DNA encoding the 
metastin or metastin receptor or a part thereof or the anti- 
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sense polynucleoiide of the present invention with, e.g., a 
radioisotope, a dye, etc. Examples of the radioisotope are 
^^P, ^H, etc. Examples of the dye used are fluorescent dyes 
such as fluorescein, FAM (manufactured by Biosysiems, 
Inc.), JOE (manufactured by PE Biosystems, Inc.), TAMRA 
(manufactured by PE Biosystems, Inc.), ROX (manufac- 
Uired by PE Biosystems, Inc.), Cy5 (manufacUired by Amer- 
sham), Cy3 (manufactured by Amersham), etc. 

[0693] The level of mRNA can also be determined by 
converting RNA extracted from cells into cDNA by a 
reverse transcriptase, amplifying the cDNA by PGR using 
the DNA encoding the metastin or mctastin receptor or a part 
thereof or antisense polynucleotide of the present invention 
as a primer, and assaying the level of the cDNA amplified. 

[0694] As described above, the test compound that 
increases the level of mRNA encoding the metastin or 
metastin receptor can be selected as a substance having the 
activity of promoting the expression of the metastin or 
metastin receptor. Also, the test compound that lowers the 
level of mRNA encoding the metastin or metastin receptor 
can be selected as a substance having the activity of sup- 
pressing the expression of the metastin or metastin receptor. 

[0695] The present invention further provides: 

[0696] (ii) a method of screening a substance that pro- 
motes or inhibits a promoter activity, which comprises 
assaying the reporter activity in the case wherein a trans- 
formant transformed by a recombinant DNA ligated with a 
reporter gene downstream the promoter region or enhancer 
region of a gene encoding the metastin or metastin receptor 
is cultured in the presence or absence of a test compound, 
and comparing the activity in each case. 

[0697] As the reporter gene, there may be employed, e.g., 
lacZ 0-galactosidasc gene), chloramphenicol acelyltrans- 
ferase (CAT), luciferase, growth factor, p-glcuronidase, 
alkaline phosphatase, green fluorescent protein (GFP), 
f3-lactamase, etc. 

[0698] By determining the level of the reporter gene 
product (e.g., mRNA, protein) using publicly known meth- 
ods, the lest compound that increases the level of the 
reporter gene product can be selected as the compound 
having the activity of regulating (especially promoting) the 
promoter or enhancer activity of the peptide of the present 
invention, i.e., the substance having the activity of promot- 
ing the expression of the metastin or metastin receptor. To 
the contrary, the test compound that decreases the level of 
the reporter gene product can be selected as the compound 
having the activity of regulating (especially suppressing) the 
promoter or enhancer activity of the metastin or metastin 
receptor, i.e., the substance having the activity of suppress- 
ing the expression of the metastin or metastin receptor. 

[0699] As the test compounds, those described above are 
employed. 

[0700] The transformants can be incubated as given for the 
transfonnants described above. 

[0701] Construction of vectors for the reporter genes and 
assay can be performed according to publicly known tech- 
niques (e.g., Molecular Biotechnology, 13, 29-43, 1999). 

[0702] The substance having the activity of promoting the 
expression of the metastin or metastin receptor has an effect 



of promoting the physiological activity that metastin has, 
and is thus useftjl as safe and low-toxic pharmaceuticals 
similarly to metastin. 

[0703] To the contrary, the substance having the activity of 
suppressing the expression of the mctastin or metastin 
receptor can suppress the physiological activity that metastin 
has, and is thus useful as safe and low-toxic pharmaceuti- 
cals, which suppress the activity of metastin. 

[0704] Therefore, the substance that promotes the expres- 
sion of the metastin or metastin receptor is useful as, e.g., a 
hyperglycemic agent, a pancreatic glucagon secretagogue 
agent or a urine formation promoting agent. In addition, the 
substance that promotes the expression of the metastin or 
metastin receptor is useful as an agent for preventing/ 
treating, e.g., obesity, hyperlipemia, type U diabetes melli- 
tus, hypoglycemia, hypertension, diabetic neuropathy, dia- 
betic nephropathy, diabetic retinopathy, edema, urinary 
disturbances, insulin resistance, unstable diabetes, fatty atro- 
phy, insulin allergy, insulinoma, arteriosclerosis, thrombotic 
disorders or lipotoxicity. 

[0705] On the other hand, the substance that suppresses 
the expression of the metastin or metastin receptor is useful 
as, e.g., a hypoglycemic agent, a pancreatic glucagon secre- 
tion suppressing agent or a urine formation suppressing 
agent. In addition, the substance that suppresses the expres- 
sion of the metastin or metastin receptor is useful as an agent 
for preventing/treating, e.g., diabetes mellims, impaired 
glucose tolerance, ketosis, acidosis, diabetic neuropathy, 
diabetic nephropathy, diabetic retinopathy, pollakiuria, noc- 
turnal enuresis, hyperiipemia, sexual dysfunction, skin dis- 
orders, arthropathy, osteopenia, arteriosclerosis, thrombotic 
disorders, dyspepsia or deficits in memory and learning. 

[0706] The substances obtained by the screening method 
of the present invention include peptides, proteins, non- 
peptide compounds, synthetic compounds, fermentation 
products, cell extracts, plant extracts, animal tissue extracts, 
plasma, etc. The salts of said compounds are the same as the 
salts of metastin described above. 

[0707] Moreover, substances derived from the substance 
obtained by using the screening method or screening kit 
described above can be used similarly. 

[0708] When the substance obtained using the screening 
method of the present invention is used as the therapeutic/ 
preventive agent described above, the substance can be 
prepared into pharmaceutical preparations in a conventional 
manner. For example, the substance may be prepared in the 
form of tablets, capsules, elixir, microcapsules, a sterile 
solution, a suspension, etc., as in the pharmaceutical com- 
position comprising metastin described above. 

[0709] Since the pharmaceutical preparation thus obtained 
is safe and low toxic, it can be administered to human or 
warm-blood animal (e.g., mouse, rat. rabbit, sheep, swine, 
bovine, horse, fowl, cat, dog, monkey, chimpanzee, etc.). 

[0710] A dose of the substance may vaiy depending on its 
action, target disease, subject to be administered, route for 
administration, etc.; when a substance that promotes the 
expression of mctastin is orally administered, the substance 
is administered to adult (as 60 kg body weight) normally in 
a daily dose of about 0.1 to 100 mg, preferably about 1.0 to 
50 mg and more preferably about 1 .0 to 20 mg. In parenteral 
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administration, a single dose of the compound varies 
depending on subject to be administered, target disease, etc. 
but when a substance that promotes the expression of 
metastin is administered to aduh (as 60 kg body weight) in 
the form of injectable preparation, it is advantageous to 
administer of 
about 0.01 to about 30 mg, preferably about 0.1 to about 20 
mg and more preferably about 0.1 to about 10 mg. For other 
animal species, the corresponding dose as convened per 60 
kg weight can be administered. 

(7) DNA Transgenic Animal 

[0711] The present invention provides a non-human mam- 
mal bearing DNA encoding the metastin or metastin recep- 
tor, which is exogenous (hereinafter abbreviated as the 
exogenous DNA of the present invention) or its variant DNA 
(sometimes briefly referred to as the exogenous variant DNA 
of the present invention). 

[0712] That is, the present invention provides: 

[0713] (i) A non-human mammal bearing the exogenous 
DNA of the present invention or its variant DNA; 

[0714] (ii) ITie mammal according to (i), wherein the 
non-human mammal is a rodent; 

[0715] (iii) The mammal according to (ii), wherein the 
rodent is mouse or rat; and, 

[0716] (iv) A recombinant vector containing the exog- 
enous DNA of the present invention or its variant DNA and 

capable of expressing in a mammal; etc. 

[0717] The non-human mammal bearing the exogenous 
DNA of the present invention or its variant DNA (hereinafter 
simply referred to as the DNA transgenic animal of the 
present invention) can be prepared by transfecting a desired 
DNA into an unlertilized egg, a fertilized egg, a spermato- 
zoon, a germinal cell containing a primordial germinal cell 
thereof, or the like, preferably in the embryogcnic stage in 
the development of a non-human mammal (more preferably 
in the single cell or fertilized cell stage and generally before 
the 8-cell phase), by standard means, such as the calcium 
phosphate method, the electric pulse method, the lipofection 
method, the agglutination method, the microinjection 
method, the particle gun method, the DEAE-dextran 
method, etc. Also, it is possible to transfect the exogenous 
DNA of the present invention into a somatic cell, a living 
organ, a tissue cell, or the like by the DNA transfection 
methods, and utilize the transformant for cell culture, tissue 
culmre, etc. In addition, these cells may be ftised with the 
above-described genninal cell by a publicly known cell 
fusion method to prepare the DNA transgenic animal of the 
present invention. 

[0718] Examples of the non-human mammal that can be 
used include bovine, swine, sheep, goat, rabbits, dogs, cats, 
guinea pigs, hamsters, mice, rats, etc. Above all, preferred 
are rodents, especially mice (e.g., C57B1/6 strain, DBA2 
strain, etc. for a pure line and for a cross line, B6C3F^ strain, 
BDFj strain BSDIF^ strain, BALB/c strain, ICR strain, etc.), 
rats (Wistar, SD, etc.) or the like, since they are relatively 
short in ontogeny and life cycle from a standpoint of creating 
model animals for human disease. 

[0719] "Mammals" in a recombinant vector that can be 
expressed in the mammals include the aforesaid non-human 
mammals, human, etc. 



[0720] The exogenous DNA of the present invention refers 
to the DNA of the present invention that is once isolated/ 
extracted from mammals, not the metastin or metastin 
receptor (hereinafter brieffy referred to as the DNA of the 
present invention) inherently possessed by the non-human 
mammals. 

[0721] The mutant DNA of the present invention includes 
mutants resulting ftom variation (e.g., mutation, etc.) in the 
base sequence of the original DNA of ihe present invention, 
specifically DNAs resulting from base addition, deletion, 
substitution with other bases, etc. and further including 
abnormal DNA. 

[0722] The abnormal DNA is intended to mean the DNA 
that expresses the metastin or metastm receptor which is 
abnormal and exemplified by a DNA, etc. that expresses a 
peptide for suppressing the function of the metastin or 
metastin receptor which is normal. 

[0723] The exogenous DNA of the present invention may 
be any one of those derived from a mammal of the same 
species as, or a different species from, the manmial as the 
target animal. In transfecting the DNA of the present inven- 
tion into the target animal, it is generally advantageous to 
use the DNA as a DNA construct in which the DNA is 
ligated downstream a promoter capable of expressing the 
DNA in the target animal. For example, in the case of 
transfecting the human DNA of the present invention, a 
DNA transgenic mammal that expresses the DNA of the 
present invention to a high level, can be prepared by 
microinjecting a DNA construct (e.g., vector, etc.) ligated 
with the human DNA of the present invention into a fertil- 
ized egg of the target non-human mammal downstream 
various promoters which are capable of expressing the DNA 
derived from various mammals (e.g., rabbits, dogs, cats, 
guinea pigs, hamsters, rats, mice, etc.) bearing the DNA of 
the present invention hi^ly homologous to the human 
DNA. 

[0724] As expression vectors for the metastin or metastin 
receptor, there are Escherichia co// -derived plasmids, Bacil- 
lus subtilis-dcnwGd plasmids, yeast-derived plasmids, bac- 
teriophages such as ? phage, retroviruses such as Moloney 
leukemia virus, etc., and animal viruses such as vaccinia 
virus, baculovirus, etc. Of these vectors, Escherichia coli- 
derived plasmids, Bacillus subtilis-d^nved plasmids, or 
yeast-derived plasmids, etc. are preferably used. 

[0725] Examples of these promoters for regulating the 
DNA expression described above include promoters for 
DNA derived from viruses (e.g., simian virus, cytomega- 
lovirus, Moloney leukemia virus, JC virus, breast cancer 
virus, poliovirus, etc.), and promoters derived from various 
mammals (human, rabbits, dogs, cats, guinea pigs, hamsters, 
rats, mice, etc.), for example, promoters of albumin, insulin 
II, uroplakin II, elastase, erythropoietin, endothelin, muscu- 
lar creatine kinase, glial fibrillary acidic protein, glutathione 
S -transferase, platelet-derived growth factor p, keratins Kl, 
KIO and K14, collagen types 1 and II, cyclic AMP-depen- 
dent protein kinase pi subimit, dystrophin, tartarate-resistant 
alkaline phosphatase, atria] natriuretic factor, endothelial 
receptor tyrosine kinase (generally abbreviated as Tie2), 
sodium-potassium adenosine triphosphorylase (Na,K-AT- 
Pase), neurofilament light chain, metallothioneins 1 and IIA, 
metalloproteinase I tissue inhibitor, MHC class I antigen 
(H-2L), H-ras, renin, dopamine p-hydroxylase, thyroid per- 
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oxidase O'PO), protein chain elongation factor la (EF-la), 
p actin, a and p myosin hea\'y chains, myosin light chains 
1 and 2, myelin base protein, thyroglobulins, Thy-1, immu- 
noglobulins, H-chain variable region (VNP), serum amyloid 
component P, myoglobin, troponin C, smooth muscle a 
aCtin, preproencephalin A, vasopressin, etc. Among them, 
cytomegalovirus promoters, human peptide elongation fac- 
tor la (EF-la) promoters, human and fowl p actin promot- 
ers, etc., which are capable of high expression in the whole 
body are preferred. 

[0726] Preferably, the vectors described above have a 
sequence that terminates the transcription of the desired 
messenger RNA in the DNA transgenic animal (generally 
termed a terminator); for example, a sequence of each DNA 
derived from viruses and various mammals, and SV40 
tenninator of the simian virus and the like are preferably 
used. 

[0727] In addition, for the purpose of enhancing the 
expression of the desired exogenous DNA to a higher level, 
the splicing signal and enhancer region of each DNA, a 
portion of the intron of an eukaryotic DNA may also be 
li gated at the 5* upstream of the promoter region, or between 
the promoter region and the translational region, or at the 3* 
downstream of the translational region, depending upon 
purposes. 

[0728] The translational region for the normal metastin or 
metastin receptor can be obtained using as a starting material 
the entire genomic DNA or its portion of liver, kidney, 
thyroid cell or fibroblast origin from human or various 
mammals (e.g., rabbits, dogs, cats, guinea pigs, hamsters, 
rats, mice, etc.) or of various commercially available 
genomic DNA libraries, or using cDNA prepared by a 
publicly known method from RNA of liver, kidney, thyroid 
cell or fibroblast origin as a starting material. Also, an 
exogenous abnormal DNA can produce the translational 
region through variation of the translational region of nor- 
mal peptide obtained from the cells or tissues described 
above by point mutagenesis. 

[0729] The translational region can be prepared by a 
conventional DNA engineering technique, in which the 
DNA is ligated downstream the aforesaid promoter and if 
desired, upstream the translation termination site, as a DNA 
construct capable of being expressed in the transgenic 
animal. 

[0730] The exogenous DNA of the present invention is 
transfected at the fertilized egg cell stage in a manner such 
that the DNA is certainly present in all the germinal cells and 
somatic cells of the target mammal. The fact that the 
exogenous DNA of the present invention is present in the 
germinal cells of the animal prepared by DNA transfection 
means that all offspring of the prepared animal will maintain 
the exogenous DNA of the present invention in all of the 
germinal cells and somatic cells thereof The offspring of the 
animal that inherits the exogenous DNA of the present 
invention also have the exogenous DNA of the present 
invention in all of the germinal cells and somatic cells 
thereof 

[0731] The non-human manunal in which the normal 
exogenous DNA of the present invention has been trans- 
fected can be passaged as the DNA-bearing animal under 
ordinary rearing environment, by confirming that the exog- 
enous DNA is stably retained by crossing. 



[0732] By the transfection of the exogenous DNA of the 
present invention at the fertilized egg cell stage, the DNA is 
retained to be excess in all of the germinal and somatic cells. 
The fact that the exogenous DNA of the present invention is 
excessively present in the germinal cells of the prepared 
animal after trarisfeciioii means that the DNA of the present 
invention is excessively present in all of the germinal cells 
and somatic cells thereof. The offspring of the animal that 
inherits the exogenous DNA of the present invention have 
excessively the DNA of the present invention in all of the 
germinal cells and somatic cells thereof. 

[0733] It is possible to obtain homozygotic animals having 
the transfected DNA in both homologous chromosomes and 
breed male and female of the animal so that all the progeny 
have this DNA in excess. 

[0734] In a non-human mammal bearing the normal DNA 
of the present invention, the normal DNA of the present 
invention has expressed at a high level, and may eventually 
develop hyperfijnction in the ftinction of the metastin or 
metastin receptor by accelerating the function of endog- 
enous normal DNA. Therefore, the animal can be utilized as 
a pathologic model animal for such a disease. For example, 
using the normal DNA transgenic animal of the present 
invention, it is possible to elucidate the mechanism of 
hyperfiinction in the function of the metastin or metastin 
receptor and the pathological mechanism of the disease 
associated with the metastin or metastin receptor and to 
investigate how to treat these diseases. 

[0735] Furthermore, a mammal transfected with the exog- 
enous normal DNA of the present invention exhibits a 
symptom of increasing the metastin or metastin receptor 
liberated. Thus, the animal is usable for screening lest of 
prophylactic/therapeutic agents for diseases associated with 
the metastin or metastin receptor. 

[0736] On the other hand, a non-human mammal having 
the exogenous abnormal DNA of the present invention can 
be passaged under normal breeding conditions as the DNA- 
bearing animal by confirming stable retention of the exog- 
enous DNA via crossing. Furthermore, the exogenous DNA 
of interest can be utilized as a starting material by inserting 
the DNA into the plasmid described above. Hie DNA 
construct with a promoter can be prepared by conventional 
DNA engineering techniques. The transfection of the abnor- 
mal DNA of the present invention at the fertilized egg cell 
stage is preserved to be present in all of the germinal and 
somatic cells of the target mammal. The fact that the 
abnormal DNA of the present invention is present in the 
germinal cells of the animal after DNA transfection means 
that all of the offspring of the prepared animal have the 
abnormal DNA of the present invention in all of the germinal 
and somatic cells. Such an offspring that passaged the 
exogenous DNA of the present invention will have the 
abnormal DNA of the present invention in all of the germinal 
and somatic cells. A homozygous animal having the intro- 
duced DNA on both of homologous chromosomes can be 
acquired, and by crossing these male and female animals, all 
the offspring can be bred to retain the DNA. 

[0737] In a non-human mammal bearing the abnormal 
DNA of the present invention, the abnormal DNA of the 
present invention has expressed to a high level, and may 
eventually develop the function inactive type inadaptability 
to metastin or metastin receptor by inhibiting the fiinctions 
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of endogenous normal DNA. llierefore, the animal can be 
utilized as a pathologic model animal for such a disease. For 
example, using the abnormal DNA transgenic animal of the 
present invention, it is possible to elucidate the mechanism 
of the function inactive type inadaptability to the peptide of 
the present invention and the pathological mechanism and to 
investigate how to treat the disease. 

[0738] More specifically, the transgenic animal of the 
present invention expressing the abnormal DNA of the 
present invention at a high level is expected to serve as an 
experimental model to elucidate the mechanism of the 
functional inhibition (dominant negative effect) of normal 
metastin or normal metastin receptor by the abnormal metas- 
tin or abnormal metastin receptor in the function inactive 
type inadaptability of the AEORIN or metastin receptor. 

[0739] Since a mammal bearing the abnormal exogenous 
DNA of the present invention shows a symptom of increas- 
ing the metastin or metastin receptor of the present invention 
which is liberated, the animal can be utilized also in the 
screening test of agents for treating the function inactive 
type inadaptability of the metastin or metastin receptor (e.g., 
obesity, hyperlipemia, type II diabetes mellitus, hypoglyce- 
mia, hypertension, diabetic neuropathy, diabetic nephropa- 
thy, diabetic retiiwpathy, edema, urinary disturbances, insu- 
lin resistance, unstable diabetes, fatty atrophy, insulin 
allergy, insulinoma, arteriosclerosis, thrombotic disorders or 
lipotoxicity). 

[0740] Other potential applications of two kinds of the 
DNA transgenic animals of the present invention described 
above further include: 

[0741] (1) Use as a cell source for tissue culture; 

[0742] (2) Elucidation of the relation to a peptide that is 
specifically expressed or activated by the metastin or metas- 
tin receptor, by direct analysis of DNA or RNA in tissues of 
the DNA transgenic animal of the present invention or by 
analysis of the peptide tissues expressed by the DNA; 

[0743] (3) Research on the function of cells derived from 
tissues that are usually cultured only with difficulty, using 
cells in tissues bearing the DNA cultured by a standard tissue 
culture technique; 

[0744] (4) Screening a drug that enhances the functions of 

cells using the cells described in (1) above; and, 

[0745] (5) Isolation and purification of the variant peptide 
of the present invention and preparation of an antibody 

thereto; etc. 

[0746] Furthermore, clinical conditions of a disease asso- 
ciated wit the metastin or metastin receptor, including the 
function inactive type inadaptability to the metastin or 
metastin receptor can be determined by using the DNA 
transgenic animal of the present invention. Also, pathologi- 
cal findings on each organ in a disease model associated with 
the metastin or metastin receptor can be obtained in more 
detail, leading to the development of a new method for 
treatment as well as the research and therapy of any sec- 
ondary diseases associated with the disease. 

[0747] It is also possible to obtain a free DNA-transfected 
cell by withdrawing each organ from the DNA transgenic 
animal of the present invention, mincing the organ and 
degrading with a proteinase such as trypsin, etc., followed 



by establishing the line of culturing or cultured cells. Fur- 
thermore, the DNA transgenic animal of the present inven- 
tion can serve to identify cells capable of producing the 
metastin or metastin receptor, and to study in association 
with apoptosis, differentiation or propagation or on the 
mechanism of signal transduction in these properties to 
inspect any abnormality therein. Accordingly, the DNA 
transgenic animal can provide an effective research material 
for the metastin or metastin receptor and for investigation of 
the function and effect thereof. 

[0748] To develop a drug for the treatment of diseases 
associated with the metastin or metastin receptor, including 
the function inactive type inadaptability to die metastin or 
metastin receptor, using the DNA transgenic animal of the 
present invention, an effective and rapid method for screen- 
ing can be provided by using the method for inspection and 
the method for quantification, etc. described above. It is also 
possible to investigate and develop a method for DNA 
therapy for the treatment of diseases associated with the 
metastin or metastin receptor, using the DNA transgenic 
animal of the present invention or a vector capable of 
expressing the exogenous DNA of the present invention. 

(8) Knockout Animal 

[0749] The present invention provides a non-human mam- 
mal embryonic stem cell bearing the DNA encoding the 
metastin or metastin receptor (hereinafter briefly referred to 
as the DNA of the present invention) inactivated and a 
non-human mammal deficient in expressing the DNA of the 
present invention. 

[0750] Thus, the present invention provides: 

[0751] (i) A non-human mammal embryonic stem cell in 
which the DNA of the present invention is inactivated; 

[0752] (ii) The embryonic stem cell according to (i), 
wherein the DNA is inactivated by mtroducing a reporter 
gene (e.g., p-g^lactosidase gene derived from Escherichia 
coU)\ 

[0753] (iii) The embryonic stem cell according to (i), 
which is resistant to neomycin; 

[0754] (iv) The embryonic stem cell according to (i), 
wherein the non-human mammal is a rodent; 

[0755] (v) The embryonic stem cell according to (iv), 
wherein the rodent is mouse; 

[0756] (vi) A non-human mammal deficient in expressing 
the DNA of the present invention, wherein the DNA is 
inactivated; 

[0757] (vii) The non-human mammal according to (vi), 
wherein the DNA is inactivated by inserting a reporter gene 
(e.g., p-galactosidase derived from Escherichia coli) therein 
and the reporter gene is capable of being expressed under 
conU-ol of a promoter for the DNA of the present invention; 

[0758] (viii) The non-human mammal according to (vi), 
which is a rodent; 

[0759] (ix) The non-human mammal according to (viii), 
wherein the rodent is mouse; and, 

[0760] (x) A method of screening a compound that pro- 
motes or ii^ibits (preferably inhibits) the promoter activity 
to the DNA of the present invention, which comprises 
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administering a test compound to the mammal of (vii) and 
detecting expression of the reporter gene. 

[0761] 'ITie non-human mammal embryonic stem cell in 
which the DNA of the present invention is inactivated refers 
to a non-human mamma! embryonic stem cell that sup- 
presses the ability of the non-human mammal to express the 
DNA by aitificially mutating the DNA of the present inven- 
tion, or the DNA has no substantia] ability to express the 
peptide of the present invention (hereinafter sometimes 
referred to as the knockout DNA of the present invention) by 
substantially inactivating the activities of the peptide of the 
present invention encoded by the DNA (hereinafter briefly 
referred to as ES cell), 

[0762] As the non-human mammal, the same examples as 
described above apply. 

[0763] Techniques for artificially mutating the DNA of the 
present invention include deletion of a part or all of the DNA 
sequence and insertion of or substitution with other DNA, by 
genetic engineering. By these variations, the knockout DNA 
of the present invention may be prepared, for example, by 
shifting the reading frame of a codon or by disrupting the 
function of a promoter or exon. 

[0764] Specifically, the non-human mammal embryonic 
stem cell in which the DNA of the present invention is 
inactivated (hereinafter merely referred to as the ES cell 
with the DNA of the present invention inactivated or the 
knockout ES cell of the present invention) can be obtained 
by, for example, isolating the DNA of the present invention 
that the desired non-human manmial possesses, inserting a 
DNA fragment having a DNA sequence constructed by 
inserting a drug resistant gene such as a neomycin resistant 
gene or a hygromycin resistant gene, or a reporter gene such 
as lacZ (P-galactosidasc gene) or cat (chloramphenicol 
acetyltransferase gene), etc. into its exon site thereby to 
disable the functions of exon, or integrating to a chromo- 
some of the target animal by, e.g., homologous recombina- 
tion, a DNA sequence that teiminates gene transcription 
(e.g., polyA additional signal, etc.) in the intron between 
exons, thus inhibiting the synthesis of complete messenger 
RNAand eventually destroying the gene (hereinafter simply 
referred to as a targeting vector). The thus-obtained ES cells 
to the southern hybridization analysis with a DNA sequence 
on or near the DNA of the present invention as a probe, or 
to PCR analysis with a DNA sequence on the targeting 
vector and another DNA sequence near the DNA of the 
present invention which is not included in the targeting 
vector as primers, to select the knockout ES cell of the 
present invention. 

[0765] The parent ES cells to inactivate the DNA of the 
present invention by homologous recombination, etc. may 
be of a strain already established as described above, or may 
originally be established in accordance with a modification 
of the known method by Evans and Kaufman described 
above. For example, in the case of mouse ES cells, currently 
it is common practice to use ES cells of the 129 strain. 
However, since their immunological background is obscure, 
the C57BL/6 mouse or the BDFi mouse (F, between 
C57BL/6 and DBA/2), wherein the low ovum availability 
per C57BL/6 in the C57BL/6 mouse has been improved by 
crossing with DBA/2, may be preferably used, instead of 
obtaining a pure line of ES cells with the clear immuno- 
logical genetic background and for other purposes. The 



BDFi mouse is advantageous in that, when a pathologic 
model mouse is generated using ES cells obtained there- 
from, the genetic background can be changed to that of the 
C57BL/6 mouse by back-crossing with the C57BL/6 mouse, 
since its background is of the C57BL/6 mouse, as well as 
being advantageous in that ovum availability per animal is 
high and ova are robust. 

[0766] In establishing ES cells, blastocytes at 3.5 days 
after fertilization arc conunonly used. Embryos are prefer- 
ably collected at the 8-cell stage, after culturing until the 
blastocyte stage; the embryos are used to efficiently obtain 
a large number of early stage embryos. 

[0767] Although the ES cells used may be of either sex, 
male ES cells are generally more convenient for generation 
of a germ cell line chimera. It is also desirable that sexes are 
identified as soon as possible to save painstaking incubation 
time. 

[0768] Methods for sex identification of the ES cell 
include the method in which a gene in the sex -determining 
region on the Y-chroraosome is amplified by the PCR 
process and detected. When this method is used, one colony 
of ES cells (about 50 cells) is sufiScient for sex-determina- 
tion analysis, which karyotype analysis, for example 
G-banding method, requires about 10* cells; therefore, the 
fuTJt selection of ES cells al the early stage of cuhurc can be 
based on sex identification, and male cells can be selected 
early, which saves a significant amount of time at the early 
stage of incubation. 

[0769] Also, second selection can be achieved by, for 
example, confirmation of the number of chromosomes by 
the G-banding method. It is usually desirable that the 
chromosome number of the obtained ES cells be 100% of 
the normal number. However, when it is difficult to obtain 
the cells having the normal number of chromosomes due to 
physical operations, etc. in the cell establishment, it is 
desirable that the ES cell is again cloned to a normal cell 
(e.g., in a mouse cell having the number of chromosomes 
being 2nB40) after knockout of the gene of the ES cells. 

[0770] Although the embryonic stem cell line thus 
obtained shows a very high growth potential, it must be 
subcultured with great care, since it tends to lose its onto- 
genic capability. For example, the embryonic stem cell line 
is cultured at about 37° C. in a carbon dioxide incubator 
(preferably 5% carbon dioxide and 95% air, or 5% oxygen, 
5% carbon dioxide and 90% air) in the presence of LIF (1 
to 10000 U/ml) on appropriate feeder cells such as STO 
fibroblasts, treated with a trypsin/EDTA solution (normally 
0.001 to 0.5% trypsin/0.1 to about 5 mM EDTA, preferably 
about 0.1% trypsin/1 mM EDTA) at the time of passage to 
obtain separate single cells, which are then plated on freshly 
prepared feeder cells. This passage is normally conducted 
every 1 to 3 days; it is desirable that cells be observed at the 
passage and cells found to be morphologically abnormal in 
culture, if any, be abandoned. 

[0771] Where ES cells are allowed to reach a high density 
in mono-layers or to form cell aggregates in suspension 
under appropriate conditions, it is possible to differentiate 
the ES cells to various cell types, for example, pariental and 
visceral muscles, cardiac muscle or the like [M. J. Evans and 
M. H. Kaufman, Nature, 292, 1 54, 1981 ; G. R. Martin, Pmc. 
Natl. Acad. Sci. U.S.A., 78, 7634, 1981; T. C. Doetschman 
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et al., Journal of Embr>'ology Experimental Morphology, 87, 
27, 1985]. The cells deficient in expression of the DNA of 
the present invention, which are obtained from the differ- 
entiated ES cells of the present invention, are useful for 
cyto logical study of the peptide of the present invention or 
the receptor protein of the present invention in vitro. 

[0772] The non-human mammal deficient in expression of 
the DNA of the present invention can be identified from a 
normal animal by measuring the mRNA level in the subject 
animal by a publicly known method, and indirectly com- 
paring the degrees of expression. 

[0773] As the non-human mammal, the same examples 
given above apply. 

[0774] >^rith respect to the non-human manunal deficient 
in expression of the DNA of the present invention, the DNA 
of the present invention can be knockout by transfecting a 
targeting vector, prepared as described above, to mouse 
embiyonic stem cells or mouse oocytes, and conducting 
homologous recombination in which a targeting vector DNA 
sequence, wherein the DNA of the present invention is 
inactivated by the transfection, is replaced with the DNA of 
the present invention on a chromosome of a mouse embry- 
onic stem cell or mouse embryo. 

[0775] The knockout cells with the disrupted DNA of the 
present invention can be identified by the southern hybrid- 
ization analysis using as a probe a DNA fragment on or near 
the DNA of the present invention, or by the PGR analysis 
using as primers a DNA sequence on the targeting vector and 
another DNA sequence at the proximal region of other than 
the DNA of the present invention derived from mouse used 
in the targeting vector. When non -human mammal stem cells 
are used, a cell line wherein the DNA of the present 
invention is inactivated by homologous recombination is 
cloned; the resulting clones are injected to, e.g., a non- 
human mammalian embryo or blastocyst, at an appropriate 
stage such as the 8-cell stage. The resulting chimeric 
embryos are transplanted to the uterus of the pseudopregnant 
non-human mammal. The resulting animal is a chimeric 
animal constructed with both cells having the normal locus 
of the DNA of the present invention and those having an 
artificially mutated locus of the DNA of the present inven- 
tion. 

[0776] When some germ cells of the chimeric animal have 
a mutated locus of the DNA of the present invention, an 
individual, which entire tissue is composed of cells having 
a mutated locus of the DNA of the present invention can be 
selected from a series of offspring obtained by crossing 
between such a chimeric animal and a normal animal, e.g., 
by coat color identification, etc. The individuals thus 
obtained are normally deficient in heterozygous expression 
of the peptide of the present invention. The individuals 
deficient in homozygous expression of the peptide of the 
present invention can be obtained from offspring of the 
intercross between those deficient in heterozygous expres- 
sion of the peptide of the present invention. 

[0777] When an oocyte is used, a DNA solution may be 
injected, e.g., into the prenucleus by microinjection thereby 
to obtain a transgenic non-himian mammal having a target- 
ing vector introduced in its chromosome. From such trans- 
genic non-human mammals, those having a mutation at the 
locus of the DNA of the present invention can be obtained 
by selection based on homologous recombination. 



[0778] As described above, the individuals in which the 
DNA of the present invention is knockout permit passage 
rearing under ordinary rearing conditions, after the individu- 
als obtained by their crossing have proven to have been 
knockout. 

[0779] Furthermore, the genital system may be obtained 
and retained by conventional methods. That is, by crossii^ 
male and female animals each having the inactivated DNA, 
homozygote animals having the inactivated DNA in both 
loci can be obtained. The homozygotes thus obtained may be 
reared so that one nonnal animal and two or more homozy- 
gotes are produced from a mother animal to efficiently 
obtain such homozygotes. By crossing male and female 
hctcrozygotes, homozygotes and hctcrozygotes having the 
inactivated DNA are piolifcnited and passaged. 

[0780] The non-human mammal embr>'onic stem cell, in 
which the DNA of the present invention is inactivated, is 
very useful for preparing a non-human mammal deficient in 
expression of the DNA of the present invention. 

[0781] Since the non-human manunal, in which the DNA 
of the present invention is inactivated, lacks various bio- 
logical activities derived from the peptide of the present 
invention, such an animal can be a disease model suspected 
of inactivated biological activities of the peptide of the 
present invention and thus, offers an effective smdy to 
investigate the causes for and therapy for these diseases. 

(8a) Method of Screening the Substance Having Therapeu- 
tic/Prophylactic Effects on Diseases Caused by Deficiency, 
Damages, etc. of the DNA of the Present Invention 

[0782] The non-human mammal deficient in expression of 
the DNA of the present invention can be employed for 
screening the compound having therapeutic/prophylactic 
effects on diseases caused by deficiency, damages, etc. of the 
DNA of the present invention (e.g., obesity, hyperlipemia, 
type II diabetes mellitus, hypoglycemia, hypertension, dia- 
betic neuropathy, diabetic nephropathy, diabetic retinopathy, 
edema, urinary disturbances, insulin resistance, unstable 
diabetes, fatly atrophy, insulin allergy, insulinoma, arterio- 
sclerosis, thrombotic disorders or lipotoxicity). 

[0783] ThaX is, the present invention provides a method of 
screening the substance having therapeutic/prophylactic 
effects on diseases caused by deficiency, damages, etc. of the 
DNA of the present invention, which comprises administer- 
ing a test compound to a non-human mammal deficient m 
expression of the DNA of the present invention and observ- 
ing/measuring a change occurred on the animal. 

[0784] As the non-human mammal deficient in expression 
of the DNA of the present invention, which can be employed 
for the screening method, the same examples as described 
above apply. 

[0785] The same examples of the test compound apply to 
specific compounds described above. 

[0786] Specifically, the non-human mammal deficient in 
expression of the DNA of the present invention is treated 
with a test compound, comparison is made with an intact 
animal for control and a change in each organ, tissue, disease 
conditions, etc. of the animal is used as an indicator to assess 
the therdpcutic/prophylactic effects of the test compound. 

[0787] For treating an animal to be tested with a test 
compound, for example, oral administration, intravenous 
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injection, etc. are applied, and the treatment can be appro- 
priately selected depending on conditions of the test aninaal, 
properties of the test compound, etc. Furthermore, a dose of 
the test compound to be administered can be appropriately 
chosen depending on the administration route, property of 
the lest compound, etc. 

[0788] In the screening method, when a test compound is 
administered to animal under test and disease conditions of 
the animal are improved by at least about 10%, preferably at 
least about 30% and more preferably at least about 50%, the 
test compound can be selected as a substance having thera- 
peutic/prophylactic effects on the diseases described above. 

[0789] Specifically, the test compound can be used as, e.g., 
a hypeiglycemic agent, a pancreatic glucagon secretagogue 
agent or a urine formation promoting agent, and iurther as 
an agent for preventing/treating, e.g., obesity, hyperlipemia, 
type 11 diabetes mcllitus, hypoglycemia, hypertension, dia- 
betic neuropathy, diabetic nephropathy, diabetic retinopathy, 
edema, urinary disturbances, insulin resistance, unstable 
diabetes, fatty atrophy, insulin allergy, insulinoma, arterio- 
sclerosis, thrombotic disorders or lipotoxicity. 

[0790] In addition, the test compound is applicable also as 
a test agent to examine the iunction of increasing blood 
glucose, promoting pancreatic glucagon secretion or pro- 
moting urine formation. 

[0791] The substance obtained using the above screening 
method is a substance selected irom the test compounds 
described above and exhibits therapeutic/prophylactic 
effects on diseases caused by deficiencies, damages, etc. of 
the meiastin or metastin receptor. Therefore, the substance 
can be employed as a safe and low toxic pharmaceutical 
such as a prophylactic/therapeutic agent for these diseases. 

[0792] Furthermore, substances derived from the sub- 
stance obtained by the screening described above may be 
used as well. 

[0793] The substance obtained by the screening method 
above may form salts, and may be used in the form of salts 
with physiologically acceptable acids (e.g., inorganic acids, 
organic acids, etc.) or bases (e.g., alkali metal salts), pref- 
erably in the form of physiologicaUy acceptable acid addi- 
tion salts. Examples of such salts are sahs with inorganic 
acids (e.g., hydrochloric acid, phosphoric acid, hydrobromic 
acid, sulfuric acid, etc.), salts with organic acids (e.g., acetic 
acid, formic acid, propionic acid, iumaric acid, maleic acid, 
succinic acid, tartaric acid, citric acid, malic acid, oxalic 
acid, benzoic acid, methanesulfonic acid, benzenesulfonic 
acid, etc.) and the like. 

[0794] A pharmaceutical comprising the substance 
obtained by the above screening method or salts thereof can 
be manufactured in a manner similar to the method for 
preparing the pharmaceutical comprising metastin described 
above. 

[0795] Since the pharmaceutical preparation thus obtained 
is safe and low toxic, it can be administered to human or 
manunal (e.g., rat, mouse, guinea pig, rabbit, sheep, swine, 
bovine, horse, cat, dog, monkey, etc.)- 

[0796] A dose of the substance may vary depending upon 
target disease, subject to be administered, route of admin- 
istration, etc. For example, where the substance is orally 
administered, the compound is generally administered to an 



aduh patient (as 60 kg bod>' weight) in a daily dose of about 
0.1 to about 100 mg, preferably about 1 .0 to about 50 mg and 
more preferably about 1.0 to about 20 mg. In parenteral 
administration, a single dose of the substance may vary 
depending upon subject to be administered, target disease, 
etc.; for example, where tiie substance is adiuinisiered io an 
adult patient (as 60 kg body weight) in the form of injectable 
preparation, it is advantageous to administer the substance 
intravenously generally in a daily dose of about 0.01 to 
about 30 mg, preferably about 0. 1 to about 20 mg, and more 
preferably about 0.1 to about 10 mg. For other animal 
species, the corresponding dose as converted per 60 kg 
weight can be administered. 

(8b) Method of Screening a Compound that Promotes or 
Inhibits the Activity of a Promoter for the DNA of the 
Present Invention 

[0797] The present invention provides a method of screen- 
ing a substance that promote or inhibit the activity of a 
promoter for the DNA of the present invention, which 
comprises administering a test compound to a non-human 
manunal deficient in expression of the DNA of the present 
invention and detectmg the expression of a reporter gene. 

[0798] In the screening method described above, an ani- 
mal in which the DNA of the present invention is inactivated 
by introducing a reporter gene and the reporter gene is 
expressed under control of a promoter for the DNA of the 
present invention is used as Ae non-human mammal defi- 
cient in expression of the DNA of the present invention, 
which is selected from the aforesaid non-human mammals 
deficient in expression of the DNA of the present invention. 

[0799] The same examples of the test compound apply to 
specific compounds described above. 

[0800] As the reporter gene, the same specific examples 
apply to this screening method. Preferably, there are used 
p-galactosidase (lacZ), soluble alkaline phosphatase gene, 
luciferase gene and the like. 

[0801] Since the reporter gene is present under control of 
a promoter for the DNA of the present invention in the 
non-human mammal deficient in expression of the DNA of 
the present invention wherein the DNA of the present 
invention is substituted with the reporter gene, the activity of 
the promoter can be detected by tracing the expression of a 
substance encoded by the reporter gene. 

[0802] When a part of the DNA region encoding the 
peptide of the present invention is substituted with, e.g., 
p-galactosidase gene (lacZ) derived from Escherichia coUy 
p-galactosidase is expressed in a tissue where the peptide of 
the present invention should originally be expressed, instead 
of the peptide of the present invention. Thus, the state of 
expression of the peptide of the present invention can be 
readily observed in vivo of an animal by staining with a 
reagent, e.g., 5-bromo-4-chloro-3-indolyl-p-galactopyrano- 
side (X-gal) which is substrate for p-galactosidase. Specifi- 
cally, a mouse deficient in the peptide of the present inven- 
tion, or its tissue section is fixed with glutaraldehyde, etc. 
After washing with phosphate buffered saline (PBS), the 
system is reacted with a staining solution containing X-gal 
at room temperature or about 37° C. for approximately 30 
minutes to an hour. After the P-galactosidase reaction is 
terminated by washing the tissue preparation with 1 mM 
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EDTA/PBS solution, the color formed is observed AJlema- 
tively, mRNA encoding lacZ may be detected in a conven- 
tional manner. 

[0803] The substance obtained using the screening method 
described above is a substance that is selected from the test 
compounds described above and that promotes or inhibits 
the activity of a promoter for the DNA of the present 

invention. 

[0804] The substance obtained by the screening method 
above may form sahs, and may be used in the form of salts 
with physiologically acceptable acids (e.g., inorganic acids, 
etc.) or bases (e.g., organic acids, etc.) or the like, especially 
in the form of physiologically acceptable acid addition sahs. 
Examples of such salts are salts with inorganic acids (e.g., 
hydrochloric acid, phosphoric acid, hydrobromic acid, sul- 
furic acid, etc.), sahs with organic acids (e.g., acetic acid, 
formic acid, propionic acid, ftjmaric acid, maleic acid, 
succinic acid, tartaric acid, citric acid, malic acid, oxaHc 
acid, benzoic acid, methanesulfonic acid, benzenesulfonic 
acid, etc.) and the like. 

[0805] llie substance promoting the activity of a promoter 
for the DNA of the present invention can promote the 
expression of the metastin or raetastin receptor and can 
promote the function of metastin. Thus, the substance is 
useful as a hyperglycemic agent, a pancreatic glucagon 
secretagogue agent or a urine formation promoting agent. 

[0806] In addition, the substance that promotes the activity 
of a promoter for the DNA of the present invention is useful 
as an agent for preventing/treating, e.g., obesity, hyper- 
Hpemia, type II diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity. 

[0807] On the other hand, the substance that inhibits the 
activity of a promoter for the DNA of the present invention 
inhibits the expression of the metastin or metastin receptor, 
and is thus useful as, e.g., a hypoglycemic agent, a pancre- 
atic glucagon secretion suppressing agent or a urine fonna- 
tion suppressing agent. 

[0808] Furthermore, the substance that inhibits the activity 
of a promoter for the DNA of the present invention can be 
used as an agent for preventing/treating, e.g., diabetes mel- 
litus, impaired glucose tolerance, ketosis, acidosis, diabetic 
neuropathy, diabetic nephropathy, diabetic retinopathy, pol- 
lakiuria, nocturnal enuresis, hyperlipemia, sexual dysfunc- 
tion, skin disorders, arthropathy, osteopenia, arteriosclero- 
sis, thrombotic disorders, dyspepsia or deficits in memory 
and learning. 

[0809] Moreover, substances derived from the substance 
obtained by the screening described above may be used as 
well. 

[0810] A pharmaceutical comprising the substance 
obtained by the above screening method or salts thereof can 
be manufactured in a marmer similar to the method for 
preparing the pharmaceutical comprising metastin described 

above. 

[081 1 ] Since the pharmaceutical preparation thus obtained 
is safe and low toxic, it can be administered to human or 



mammal (e.g., rat, mouse, guinea pig, rabbit, sheep, swine, 
bovine, horse, cat, dog, monkey, etc.). 

[0812] A dose of the substance may vary depending upon 
target disease, subject to be administered, route of admin- 
istration, etc. For example, where a substance that promotes 
or inhibits the activit>' of a promoter for the DNA of the 
present invention is orally administered, the substance is 
administered to an adult patient (as 60 kg body weight) 
generally in a daily dose of about 0.1 to about 100 mg, 
preferably about 1 .0 to about 50 mg and more preferably 
about 1.0 to about 20 mg. In parenteral admini suction, a 
single dose of the substance may vary depending upon 
subject to be administered, target disease, etc. For example, 
where a substance that promotes or inhibits the activity of a 
promoter for the DNA of the present invention is adminis- 
tered in the form of injectable preparation, it is advantageous 
to administer the substance intravenously to an adult patient 
(as 60 kg body weight) generally in a daily dose of about 
0.01 to about 30 mg, preferably about 0.1 to about 20 mg, 
and more preferably about 0.1 to about 10 mg. For other 
animal species, the corresponding dose as converted per 60 
kg weight can be administered. 

[0813] As slated above, the non-human mammal deficient 
in expression of the DNA of the present invention is 
extremely useful for screening the compound or its salt that 
promotes or inhibits the promoter activity to the DNA of the 
present invention and, can greatly contribute to elucidation 
of causes for various diseases suspected of deficiency in 
expression of the DNA of the present invention and for the 
development of prophylactic/therapeutic agents for these 
diseases. 

[0814] In addition, a so-called transgenic animal (gene 
transferred animal) can be prepared by using a DNA con- 
taining the promoter region of the peptide of the present 
invention, ligating genes encoding various proteins at the 
downstream and injecting the same into oocyte of an animal. 
It is thus possible to synthesize the peptide therein specifi- 
cally and study its activity in vivo. When an appropriate 
reporter gene is ligated to the promoter site described above 
and a cell line that expresses the gene is established, the 
resulting system can be utilized as the search system for a 
low molecular compound having the action of specifically 
promoting or inhibiting the in vivo productivity of the 
peptide itself of the present invention. 

[0815] The present invention will be further described in 
detail with reference to the following EXAMPLES, PREPA- 
RATION EXAMPLES and TCST EXAMPLES but these 
examples are given by way of illustration, not by way of 
limitation, and may be varied without departing from the 
scope of the present invention. 

[0816] In the followmg EXAMPLES, the "room tempera- 
ture" usually denotes from about 10° C. to about 35° C, % 
denotes mol/mol % in the case of a yield, denotes volume % 
in the case of a solvent used in chromatography, and denotes 
weight % in other cases. In the proton NMR spectrum, 
protons such as OH and NH protons, etc., which can not be 
confirmed because they are broad, are not shown in the data. 
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[0817] llie other abbreviations used in the specification 
mean as follows. 



Abbreviation Description 



10? ,CSNH: The C-tenninal CONH2 ^ 10-position is substituted with 

— CSNHj. 

1? 2,CH2NH: The — CONH— bond between the 1- and 2-positions is substituted 

with the — CHjNH— bond. 
2V3,CH2NH: The — CONH— bond between the 2- and 3-positions is substituted 

with the — CH3NH— bond. 
3? 4,CH2NH: The —CONH— bond between the 3- and 4-posjtjons is substituted 

with the — CH^NH — bond. 
4? 5,CH2NH: The —CONH— bond between the 4- and 5-positions is substituted 

with the — CHjNH— bond. 
6? 7,CSNH: The —CONH— bond between the 6- and 7-positions is substituted 

with the — CSNH— bond. 
6? 7,NI!CO: The —CONH— bond between the 6- and 7-positions is substituted 

with the — ^NHCO— bond. 
6? 7,CH2NH: The —CONH— bond between the 6- and 7-posiUons is subsliuited 

with the — CH2NH— bond. 
7? 8,CH2NH: The — CONH — bond between the 7- and 8-positions is substituted 

with the — CHjNH— bond. 
8? 9,CH2NH: The —CONH — bond between the 8- and 9-positions is substituted 

with the — CHjNH— bond. 
9? lO.CHjNH: The —CONH— bond between the 9- and lO-positions is 

substituted with the — CH2NH— bond. 
Abu: 2-aniinobutanic acid 

Ac: acetyl 
AcOEt: ethyl acetate 

AcOH: acetic acid 

Ala(2-Qui): 2-quinolylalanine 
Ala(3-Bzt): 3-benzothienylaIaninc 
Aig(Ac): N""-acetylarginine 

Arg(Boc7,Mc): N"-"''-bis-tert-butoxycarbonyl-N"-methylafginine 

Aig(Et): N^-ethylaiginine 

Aig(Mc): N^-methylaiTgininc 

Arg^iLsyMej): asymmetric-N'^-tiimelhylargininB 

A^g(symMe2): synunetric-N'*"'"-dimethylaigininc 

Arg(n-Pr): N^-propylarginine 

AzaGly: azaglycine 

|S-Ala: (i-aJanine 

Boc: tcrt-butoxycarbonyi 

B^Z: 2-bromobcnzyloxycart>onyl 

Bu': tert-butyl 

Bzl: benzyl 

GDI: l,r-caxbony!diimidazolc 

Cha: cyclohexylalaninc 

CIP: 2-chloro-l,3-dimelhyliniidazoliufn tetranuoroborate 

Cit: citnilline 

Clt resin: 2-chlorotiytyl resin 

Cl-Z: 2-chlorobenzyloxycait)onyl 

Dab: 1 ,4-diaminobutanoic acid 

Dap: 1,3-dianiinoprop ionic acid 

Dap(Giy): N^-glycyldiaminopropionic acid 

Dap(GnGly): N^-(N-guujiidinoglycyl)diaininopiopionic acid 

DCM: dichloromethane 

DEA: diethylamine 

DIEA: N>^-diisopropylcthylaminc 

DMF: N,N-dimethylfonnmnide 

EDT: ethanedithiol 

Fmoc: 9-fluorenylmethoxycarbonyl 

Gn: guanidino 

Har: homoarginlnc 

Har(Me): N'"-niethylhomoarginine 

HOAt: I-hydroxy-7-azabenzotji8zoIe 

HOBt: i-hydroxybenzotriazole 

HONB: N-hydroxy-5-noTbomcnc-2,3-dicart)oxamidc 

Hph: homophenylalaninc 

IndPr: 3-(indoI-3-y!)propionyl 

Lys(Mc2): N*'*-dimethyllysinc 

MDMA: p-methylbcnzhydiylamine 

MeOH: methanol 

N((CH2)jGn)Gly: N-(3-guaiiidinoprDpyl)glycine 

Nal(l): 1-naphthylaianine 
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-continued 


Abbreviauoii 


Descnption 




^•nftpht^ylftlftn mc 


Nar: 


DOT&rgUUHC 


Nar(Me): 


m^thvl n lira rci 1 n 1 


Vie: 






"inclli V Iflrg ininc 




-nrctliyUciic inc 


NMePhe: 


^^■rnfi hy 1 p hcny 1 a 1 a n i nc 


NMeSer: 


V^*ffTitylhy1scnnc 


Orn* 


ofnitliiiic 




V*. rthvltrvtvl^ftrni thi ne 


PAL: 


5-(4-(9-fhioreoylniethoxycjuboiiyl)aniuioincthyl3tS-<liincthoxy'- 




plicnoxy^v^enc aciH 


Pbf' 


^ ') A ^ ?-rvntam^T'li\/ltf4ikvHmh^n70nirfln«^dtlT)nTIVl 






Phe(2F): 


2 - fluopo pi} e ny lal &n iue 


Phe(3,4Cl2): 


3 ,4-d ichl 0 rop hen y i alanine 




3 ,4~di fluorophcnyl alanine 




J M-Tii luumii icuiy ipiiwujr imoiiiiiv 


Phe(3CI): 


3 ~ch 1 orophe ny 1 alani nc 


Phe(3F): 


3 - fl uoroph eny 1 al an i ne 


Phc(4Cl): 


4 -c h 1 oroph c ny 1 al ani nc 




4 -cy ano pb eny 1 al an inc 


Phe(4F): 


4-fliJoropheny talanine 




4-guaniclinopheny lalani ne 




4-aniinoplicnyialaninc 




"t ^ jl J uvp iicii jr 1 oi all ui c 




4*cy anoph c ny lal an me 


PhefF.V 


p c ntaflu orophcny 1 al aninc 


rue: \\.^vin) — ^iNri2- 


1 nc v«~icniiuiaj pucuy laiauy lallllllC is sUUoUlUlCU mlUl luc 




phenylalanylthioamide. 


Phg: 


phcnylglycine 


PhOH: 


phenol 


PhSMe: 


thioanisole 


Pro: 


proline 


Pya(2): 


2-pyridylalanine 


Pya(3): 


3-py7idyialanine 


Pya(4): 


4-pyridy!aIanine 


PyAOP: 


(7-a2abcn20uiazole- 1 -yioxy)-tri5(pyrrolidino)pbosphoniuni 




hexaHuorophosphate 


PyBOP: 


(benzotriazole- 1 -yloxy)-ii-is(pyrrolidino)phosphonium 




hexafliiorophosphate 


PyBrop: 


bromo>tris(pyrrolidi no)phosphoniuni hexafluorophosphate 


Sar: 


N-methylglycinc 


Tie: 


lert- leucine 


Tip(For): 


N*°- formy lUyptophan 


Tyr(Mc): 


Omethyityrosine 


Tyr? (CH2NH)Asn: 


The — CONH— bond between Tyr and Asn is substituted with the 




— CHjNH— bond. 


TEA: 


trifluoroacetic acid 


TFE: 


trifluoroethanol 



[0818] When bases, amino acids, etc. are indicated by 
abbreviations in the specification and drawings, the abbre- 
viations are denoted in accordance with the lUPAC-lUB 
Commission on Biochemical Nomenclature or by the com- 
mon abbreviations in the art, examples of which are shown 
below. When the amino acids may have the optical isomer, 
L form is presented unless otherwise indicated. 

DNA: deoxyribonucleic acid 

cDNA: complementary deoxyribonucleic acid 

A: adenine 

T; thymine 

G: guanine 

C: cytosinc 

Y: thymine or cytosine 



N: thymine, cytosine, adenine or guanine 
R: adenine or guanine 
M: cytosine or adenine 
W: thymine or adenine 
S: cytosine or guanine 
RNA: ribonucleic acid 
mRNA: messenger ribonucleic acid 
dATP: deoxyadenosine triphosphate 
d i l l': deoxythymidine triphosphate 
dGTP: deoxy guanos ine triphosphate 
dClP: deoxycytidine triphosphate 
ATP: adenosine triphosphate 
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EDTA: ethylenediaminetetraacetic acid 

SDS: sodium dodecyl sulfate 

TFA: irifluoroacetic acid 

El A: enz>me immunoassay 

Gly or G: glycine 

Ala or A: alanine 

Val or V: valine 

Leu or L: leucine 

He or I: isoleucine 

Ser or S: serine 

Thr or T: threonine 

Cys or C: cysteine 

Met or M: methionine 

Glu or E; glutamic acid 

Asp or D: aspartic acid 

Lys or K: lysine 

Arg or R: alanine 

His or H: histidine 

Phe or F: phenylalanine 

Tyr or Y: tyrosine 

Trp or W: tryptophan 

Pro or P: proline 

Asn or N: asparagine 

Gin or Q: glutamine 

pGlu: pyroglutamic acid 

[0819] The sequence identification numbers in the 
sequence listing of the specification indicates the following 
sequence, respectively. 

SEQ ID NO: 1 

[0820] This shows the amino acid sequence of human- 
derived metastin. 

SEQ ID NO: 2 

[0821] This shows the base sequence of DNA encoding 
human metastin. 

SEQ ID NO: 3 

[0822] This shows the amino acid sequence of mouse 
metastin precursor (A). 

SEQ ID NO: 4 

[0823] This shows the base sequence of DNA encoding 
mouse metastin precursor (A), which is the base sequence 
contained in plasmid pCMV-mKJSS-l harbored on transfor- 
mant Escherichia coli DHlOB/pCMV-mKiSS-l. 

SEQ ID NO: 5 

[0824] 'l*his shows the amino acid sequence of mouse 
metastin precursor (B). 



SEQ ID NO: 6 

[0825] This shows the base sequence of DNA encoding 
mouse metastin precursor (B). which is the base sequence 
contained in plasmid pCR2.1-mKiSS'1.4A harbored on 
transformant Escherichia coli DH5a/pCR2.1-mKiSS-1.4A. 

SEQ ID NO: 7 

[0826] This shows the amino acid sequence of rat-derived 
metastin precursor 

SEQ ID NO: 8 

[0827] This shows the base sequence of DNA encoding rat 
metastin precursor. 

SEQ ID NO: 9 

[0828] This shows the amino acid sequence of human 
OT7T175 (metastin receptor). 

SEQ ID NO: 10 

[0829] This shows the base sequence of DNA encodii^ 
human OT7T175 (metastin receptor). 

SEQ ID NO: 11 

[0830] This shows the amino acid sequence of rat 
Or7T175 (metastin receptor). 

SEQ ID NO: 12 

[083 1] This shows the base sequence of DNA encoding rat 
OT7T175 (metastin receptor). 

SEQ ID NO: 13 

[0832] This shows the amino acid sequence of mouse 
OT7T175 (metastin receptor). 

SEQ ID NO: 14 

[0833] This shows the base sequence of DNA encoding 
mouse OT7T175 (metastin receptor). 

SEQ ID NO: 15 

[0834] This shows the amino acid sequence of human 
metastin 15 (40-54). 

SEQ ID NO: 16 

[0835] ITiis shows the amino acid sequence of human 
metastin 10 (45-54) (MSIO). 

SEQ ID NO: 17 

[0836] This shows the amino acid sequence of human 
metastin 9 (46-54). 

SEQ ID NO: 18 

[0837] ITiis shows the amino acid sequence of human 
metastin 8 (47-54). 

SEQ ID NO: 19 

[0838] This shows the base sequence of DNA encoding 
human metastin 15 (40-54). 

SEQ ID NO: 20 

[0839] ^liis shows the base sequence of DNA encoding 
human metastin 10 (45-54). 

SEQ ID NO: 21 

[0840] This shows the base sequence of DNA encoding 
human metastin 9 (46-54). 

SEQ ID NO: 22 

[0841] 'ITiis shows the base sequence of DNA encoding 
human metastin 8 (47-54). 
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[0842] ITie transfonnant Escherichia coli DH 1 OB/pCMV- 
mKiSS-1 has been on deposit since Jan, 24, 2000 with 
International Patent Organisms Depository, National Insti- 
tute of Advanced Industrial Science and Technology (the 
former Ministry of International Trade and Industry. Agency 
of Industrial Science and Technology. National Institute of 
Bioscience and Human Technology (NIBH)), located at 
Central 6. 1-1-1 Higashi, Tsukuba. Ibaraki (postal code 
305-8566), Japan as the Accession Number PERM BP-7003 
and since Dec. 16, 1999 with Institute for Fermentation 
(IFO). located at 2-17-85 Juso-honmachi, Yodogawa-ku, 
Osaka -shi, Osaka, Japan, as the Accession Number IFO 
16348. 

[0843] The transfonmanl Escherichia coli DH5a/pCR2.1- 
mKiSS-L4A has been on deposit since Mar. 6, 2000 with 
International Patent Organisms Depository, National Insti- 
tute of Advanced Industrial Science and Technology (the 
former Ministry of International Trade and Industry, Agency 
of Industrial Science and Technology, National Institute of 
Bioscience and Human Technology (NIBH)), located at 
Central 6. 1-1-1 Higashi, Tsukuba, Ibaraki (postal code 
305-8566), Japan as the Accession Number PERM BP-7073 
and since Feb. 16, 2000 with Institute for Fermentation 
(IFO) as the Accession Number IFO 16360, 

[0844] In the present invention, Tyr-Asn-Trp-Asn-Ser- 
Phe-Gly-Leu-Arg-Phe-NH (SEQ ID NO: 16) is referred to 
as Metastin 10, namely, MS 10. 

[0845] In EXAMPLES later described, the N-terminal Tyr 
and the C-terminal Phe in MS 10 are counted as the 1- and 
10-positions, respectively. 

[0846] Tyr-Asn-Tip-Asn-Ser-Phe-Gly-Leu-Aig-Phe-NHj 
[0847] 123456789 10 

[0848] For example, [Hphl0]MS10 of Compound No. 79 
(EXAMPLE 1) means a peptide wherein the C-terminal Phe 

(10-position) of MSIO is substituted with Hph. 

[0849] For example, des(l)-MS10 of Compound No. 4 
means a peptide wherein the N-terrainal Tyr (1 -position) is 
deleted. 

[0850] For example, des(l -3)-Fmoc-MSl 0 of Compound 
No, 53 means a peptide wherein the N-terminal Tyr-Asn-Trp 
(1 to 3-positions) is deleted and the amino group of Asn at 
the 4-position is modified with Fmoc. 

EXAMPLES 

Example 1 

(Synthesis Process A): Preparation of 
[HphlO]MS10 (Compound No. 79) 

[0851] Using 51 mg of Fmoc-Hph-PAL resin (sub. 0.39 
mmol/g), which was prepared by introducing Fmoc-Hph 
into PAL resin commercially available, the peptide chain 
was extended on a multiple peptide synthesizer ACT-396 to 
give Tyr(Bu*)Asn(Tri)Trp(Boc)Asn(Trt)Ser- 
(BuOPheGlyLeuArg(Pbf)Hph-PAL resin. To 18.2 mg of the 
resin, 200 jxL of TF.VPhSMe/m-cresoI/TlS/EDT (85/5/5/ 
2.5/2.5) was added and the mixture was shaken for 2 hours. 
Diethyl ether was added to the reaction solution, the result- 
ing precipitate was centrifuged and the supernatant was 
removed. This procedure was repeated for washing. The 



residue was extracted with an aqueous acetic acid solution 
and the extract was filtered to remove the resin. Then, linear 
density gradient eluiion (30 minutes) was performed with 
eluants A/B: 73/27-63/37 using: 0.1% TFA in water and 
eluant B: 0.1% TFA -containing acctonilrile on preparative 
HPLC using YMC D-0DS-5-ST S-5 i20A column (20x150 
mm). I^e fractions containing the product were collected 
and lyophilized to give 2.6 mg of white powders. 

[0852] Mass spectrum (M+H)*1316.5 (Calcd. 1316.7) 

[0853] Elution time on HPLC: 20.6 mins. 

Elution Conditions: 

[0854] Column: WakosiMI 5C18 HG (4,6x100 mm) 

[0855] Eluant: linear density gradient elution with eluants 
A/B« 1 00/0-30/70, using 0. 1 % TFA in water as eluant A and 
0.1% TFA -containing acetonitrile (35 mins.). 

[0856] Flow rate: 1.0 ml/min. 

Example 2 

(Synthesis Process B): Preparation of 
[Trp(For)I0]MS10 (Compound No. 186) 

[0857] Using 379 mg of Fmoc-Arg(Pbf)-0-Ch resin (sub, 
0.33 mmol/g), which was prepared by introducing Fmoc- 
Arg(Pbf)-OH into 2-chlorotritylchloride resin (Ch resin, 
1 .33 mmol/g) commercially available, the peptide chain was 
extended on ABI 433 A to give 540 mg of Boc-Tyr(Bu^)Asn- 
(Trt)Trp(Boc)Asn(Trt)Ser(BuOPheGlyLeuArg(Pbf)-0-Clt 
resin. To 270 mg of the peptide, 10 mL of AcOH/FFE/DCM 
(1/1/8) was added the mixture was shaken for 30 minutes. 
After the resin was removed by filtration, the solvent was 
concentrated and the residue was dissolved in AcOEt. The 
solution was then washed with satd. NaCl aq. solution. yVfter 
drying over Na2S04, the solvent was concentrated and 
diethyl ethcr-pctrolcum ether was added to the residue to 
give 68 mg of Boc-Tyr(BuOAsn(Trt)Trp(Boc)Asn(Trt)Ser- 
(Bu*)PheGlyLeuArg(PbO-OH as precipitates. To 22 mg of 
the peptide, 4 mg of HCl H-Trp(For)-NH2 (prepared by 
treating Boc-Trp(For)-NH2 with 9.7 N HCl/dioxan at 0^ C. 
for 30 minutes), 10 mg of PyAOP, 5 mg of HOAt and 1 1 ^L 
of DIEA were added. The mixture was stirred for 15 hours. 
After the solvent was concentrated, chloroform-diethyl ether 
was added to the residue to give Boc-Tyr(Bui)Asn(Trt)Trp- 
(Boc)Asn(Trt)Ser(BuOPheGlyLeuArg(Pbf)Trp(For)-NH2 as 
precipitates. To the peptide, 1 mL of TFA/PhSMe/m-cresol/ 
TIS/EDT (85/5/5/2.5/2.5) was added and the mixture was 
stirred for 2 hours. Diethyl ether was added to the reaction 
solution, the resulting precipitate was centrifuged and the 
supernatant was removed. This procedure was repeated for 
washing. The residue was extracted with an aqueous acetic 
acid solution and the extract was filtered to remove the resin. 
Then, linear density gradient elution (30 minutes) was 
performed with eluants A/B: 73/27-63/37 using eluant A: 
0.1% TFA in water and eluant B: 0.1% TFA -containing 
acetonitrile on preparative HPLC using YMC D-ODS-5-ST 
S-5 120A column (20x150 mm), llie fractions containing 
the product were collected and lyophilized to give 2.0 mg of 
white powders. 

[0858] Mass spectrum (M+H)* 1369.3 (Calcd. 1369.6) 
[0859] Elution time on HPLC: 19.6 mins. 
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Elution Conditions: 

[0860] Column: Wakosil-11 5C18 HG (4.6x100 mm) 

[0861] Eluant: linear density gradient elution with eluants 
A/B= 1 00/0-30/70, using 0. 1 % TFA in water as eluant A and 
0.1% TFA-conlaining acelunitriie (35 mins.) 

[0862] Flow rate: 1.0 ml/min. 

Example 3 

(Synthesis Process C): Preparation of 
[10V,CSNH]MS10 (Compound No. 128) 

[0863] After 264 mg of Boc-Phe-NH, was dissolved in 20 
mL of THF, 1.62 g of Lawesson's reagent was added to the 
solution, followed by stirring for 24 hours. Insoluble mattes 
were removed by filtration, the solvent was concentrated and 
the concentrate was dissolved in AcOEt. The solution was 
washed with satd. NaHC03 aq. solution and then satd. NaCl 
aq. solution. After drying over Na2S04, the solvent was 
concentrated and the concentrate was purified by flush 
column chromatography. Diethyl ether-petroleum ether was 
added to give 275 mg (y\e]d 98%) of (S)-2-terl"Buloxycar- 
bonylamino-3-phenylpropanethioamide (Boc-Phe? 
(CSNH)— NHj) as precipitates. After 42 mg of the peptide 
was treated at 0° C. with 9.7 N HCl to remove Hoc, the 
removal of Fmoc with 10% DEA/DMF treatment followed 
by condensation by the PyBOP/HOBt method were repeated 
to give 66 mg of Fmoc-LeuArg(Pbf)Phe? (CSNH)— NH2 
(yield 93%). To 17 mg of Boc-Tyr(Bu')Asn(Trt)Trp(B- 
oc)Asn(Trt)Ser(Bu')PheGly-OH prepared as in EXAMPLE 
2, H-LeuArg(Pbf)Phe? (CSNH>— NHj (prepared by treating 
14 mg of Fmoc-LeuArg(Pbf)Phe? (CSNH)— NH^ with 10% 
DEA/DMF), 9 mg of PyBrop, 3 mg of HOAt and 7 mL of 
DIEA were added and the mixture was stirred for 15 hours. 
After the solvent was concentrated, chloroform-diethyl ether 
was added thereto for precipitation. To 10 mg of the product, 
100 ^iL of TFA/PhSMe/m-cresol/TlS/EDT (85/5/5/2.5/2.5) 
was added and the mixture was stirred for 2 hours. Diethyl 
ether was added to the reaction solution, the resulting 
precipitate was centriftiged and the supernatant was 
removed. This procedure was repeated for washing. The 
residue was extracted with an aqueous acetic acid solution 
and the extract was filtered to remove the resin. Then, linear 
density gradient elution (30 minutes) was performed with 
eluants A/B: 72/28-62/38 using: 0.1% TFA in water and 
eluant B: 0.1% TFA -containing acetonitrile on preparative 
HPLC using YMC D-ODS-5-ST S-5 120A column (20x150 
mm). The fractions containing the product were collected 
and lyophilized to give 1 .0 mg of white powders. 

[0864] Mass spectrum (M+H)*1318.4 (Calcd. 1318.6) 

[0865] Elution time on HPLC: 21.8 mins. 

Elution Conditions: 

[0866] Column: WakosilTI 5C18 HG (4.6x100 mm) 

[0867] Eluant: linear density gradient elution with eluants 
^VB=. 1 00/0-30/70, using 0. 1 % TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0868] Flow rate: 1,0 ml/min. 

Example 4 

(Synthesis Process D): Preparation of 
[6'I'7,CH2NH]MS10 (Compound No. 163) 

[0869] Using 321 mg of Fmoc-Phe-PAL resin, which was 
prepared by introducing Fmoc-Phe into PAL resin commer- 



cially available, the peptide chain was extended on ABl 
433A to give Fmoc-LeuArg(Pbf)Phe-PAL resin. To a half 
volume of the peptide, Fmoc-Gly was condensed to give 1 90 
mg of Fmoc-GlyLeuArg(Pbf)Phe-PAL resin. After 76 mg of 
the product was subjected to Fmoc dcproleclion, 2 mL of 
DMF, 50 ^iL of AcOH, 46 mg of Fmoc-Fne-H and 8 mg of 
NaBHjCN were added thereto, followed by shaking an hour. 
After washing the resin, 2 mL of DMF, 22 ^L of DIEA and 
18 |iL of Z-Cl were added thereto and the mixture was 
shaken for 3 hours. After washing the resin, the peptide 
chain was extended on ABI 433 A to give Boc-Tyr(Bu')Asn- 
(Trt)Trp(Boc)Asn(Trt)Ser(Bu')Phe? 
(CH2NZ)GlyLeuArg(Pbf)Phe-PAL resin. Under ice cooling, 
46 fiL of TMS-Br, 42 fiL of PhSMe, 38 jiL of m-cresoL 18 
jiL of EDT and 227 \iL of TFA were added to 1 5 mg of the 
peptide an the mixture was stirred for 2 hours. After the 
solvent was removed by distillation, diethyl ether was added 
to the residue, the resulting precipitate was cenlrifuged and 
the supernatant was removed. This procedure was repeated 
for washing. The residue was extracted with an aqueous 
acetic acid solution and the extract was filtered to remove the 
resin. Then, linear density gradient elution (30 minutes) was 
perfomied with eluants A/B: 72/28-62/38 using: 0.1% TFA 
in water and eluant B: 0.1% TFA-containing acetonitrile on 
preparative HPLC using YMC D-ODS-S-ST S-5 120A col- 
umn (20x150 mm). The fractions containing the product 
were collected and lyophilized to give 2.0 mg of white 
powders. 

[0870] Mass spectrum (M+H)*l 288.7 (Calcd. 1288.7) 
[0871] Elution time on HPLC: 18.2 mins. 
Elution Conditions: 

[0872] Column: Wakosil-II 5C18 HG (4.6x100 mm) 

[0873] Eluant: linear density gradient elution with eluants 
A/B= 100/0-0/70, using 0.1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0874] Flow rate: 1 .0 m/min. 

Example 5 

(Synthesis Process E): Preparation of 
[Arg(Me)9]MS]0 (Compound No. 82) 

[0875] In 20 mL of dry DMF, 360 mg of 60% NaH in oil 
was dissolved and 10 mL of dry DMF solution of 2793 mg 
of N,N'-Bis-Boc-l-guanylpyrazole was added to the solu- 
tion at 0° C. The mixture was stirred for 10 minutes. Then, 
748 ^L of methyl iodide was added to the mixture, followed 
by stirring at room temperature for 24 hours. After the 
solvent was removed by distillation, the residue was dis- 
solved in AcOEt, and washed with satd. NaHC03 aq. solu- 
tion and then with satd. NaCl aq. solution After drying over 
Na2S04, the solvent was concentrated. Purification by flash 
column chromatography gave 2.96 g of N-methyl-N,N'-bis- 
Boc-l-guanylpyrazole ^ield 91%). Using 480 mg of Fmoc- 
Phe-Rink Amide MBHA resin, which was prepared by 
introducing Fmoc-Phe into Rink Amide MBHA resin com- 
mercially available, the peptide chain was extended on ABI 
433 A to give 1080 mg of Boc-Tyr(BuOAsn(Trt)Trp(B- 
oc)Asn(Trt)Scr(Bu*)PhcGlyLeuOni(Mtl)Phe-Rink Amide 
MBHA resin. To 540 mg of the peptide, 1 0 mL of TFA/T! S/ 
DCM (Jan. 5, 1 994) was added and the mixture was shaken 
for 50 minutes. The resin was washed and then dried. After 



us 2006/0241051 Al 



67 



Oct. 26, 2006 



2 mL of DMF, 49 mg of N-melhyl-N,N'-bis-Boc-l-giia- 
nylp>Tazole prepared in REFERENCE EXAMPLE 1 and 87 
|iL of DIEA were added to volume of the resin, the 
mixture was shaken for 15 hours to give 220 mg of Boc- 
Tyr(Bu')Asn(Trt)Trp(Boc)Asn(Trt)Scr- 
(BuOPheGlyLeuArg(Boc2,Me)Fhe-Rink Amide MBHA 
resin. To 50 mg of the peptide, 1 mL of TFA/FhSMe/m- 
cresol/TlS/EDT (85/5/5/2.5/2.5) was added and the mixture 
was stirred for 2 hours. Diethyl ether was added to the 
reaction solution, the resulting precipitate was centrifuged 
and the supernatant was removed This procedure was 
repeated for washing. The residue was extracted with an 
aqueous acetic acid solution and the extract was filtered to 
remove the resin. 'Ilien, linear density gradient elution (30 
minutes) was performed with eluants A/B: 74/26-64/36 
using: 0.1% TFA in water and eluant B: 0.1% TFA-contain- 
ing acetonitrilc on preparative HPLC using YMC D-ODS- 
5-ST S-5 120A colunm (20x150 mm). The fractions con- 
taining the product were collected and lyophilized to give 
10.5 mg of while powders. 

[0876] Mass spectrum (M+H)*1316.5 (Calcd. 1316.7) 
[0877] Elution time on HPLC: 20.1 mins. 
Elution Conditions: 

[0878] Column: Wakosil-Il 5C18 HG (4.6x100 mm) 

[0879] Eluanl: linear density gradient elution with eluants 
A/B=l 00/0-30/70, using 0. 1% TF.^ in water as eluant A and 
0.1% TFA -containing acetonitrilc (35 mins.) 

[0880] Flow rale: 1.0 ml/min. 

Example 6 

(Synthesis Process F): Preparation of 
[6V7,CSl^rH]MS10 (Compound No. 166) 

[0881] After 503 mg of HCl H-Gly-OBu' was dissolved in 
10 mL of DMF, 1 162 mg of Fmoc-Phe, 608 mg of HOBt, 
1 874 mg of PyBOP and 784 ^iL of DIEA were added to the 
solution at 0° C. The mixture was stirred for 4 hours. The 
solvent was then removed by distillation. The residue was 
dissolved in AcOEt and the solution was washed with IN 
HCl aq. solution, said. NallCOg aq. solution and then satd. 
NaCl aq. solution. After drying over NajSO^, the solvent 
was concentrated and diethyl ether-petroleum ether was 
added to give 1.48 g of Fmoc-PheGly-OBu* as precipitates 
(yield 99%). After 250 mg of the product was dissolved in 
10 mL of toluene, 404 rag of Lawesson's reagent was added 
to the solution, followed by stirring at 80° C. for 2 hours, 
llie solvent was concentrated and the concentrate was 
dissolved in AcOEt. ITie solution was then washed with said. 
NaHCOj aq. solution and then satd. NaCl aq. solution. After 
drying over NajSO^, the solvent was concentrated and the 
concentrate was pun lied by flush column chromatography. 
Diethyl ether-petroleum ether was added to the eluate to give 
207 mg of Fmoc-Phe? (CSNH)Gly-OBu* as precipitates 
(yield 80%). To 103 mg of the product, TFA/H2O (95/5) was 
added and the mixture was stirred for an hour. After the 
solvent was concentrated, diethyl ether was added to give 
82.4 mg of Fmoc-Phe? (CSNH)Gly-OH as precipitates 
(yield 90%). Using Fmoc-Phe-PAL resin, which was pre- 
pared by introducing Fmoc-Phe into PAL resin commer- 
cially available, the peptide chain was extended on ABl 
433A and 80 mg of Fmoc-LeuAiig(Pbf)Phe-PAL resin thus 



extended was subjected to Fmoc deproiection. ITien, 35 mg 
of Fmoc-Phe? (CSNH)Gly-OH, 47 mg of PyBrop, 14 mg of 
HOAt and 35 fiL of DIEA were added to the resin, and the 
mixture was shaken for 1 5 hours. After washing the resin, 
the peptide chain was extended on ABI 433A to g?vc 
Boc-Tyr(BuOAsn(Trt)Trp(Boc)AsnCrrt)Ser(Bu')Phe? 
(CSNH)GlyLeuAjg(Pbf)Phe-PA L resin. To 15 mg of the 
product, 200 ^L of TFA/PhSMe/m^resoLOlS/EDT (85/5/5/ 
2.5/2.5) was added, followed by stirring for 2 hours. Diethyl 
ether was added to the reaction solution, the resulting 
precipitate was centriftjged and the supernatant was 
removed. This procedure was repeated for washing. The 
residue was extracted with an aqueous acetic acid solution 
and the extract was filtered to remove the resin, llien, linear 
density gradient elution (60 minutes) was performed with 
eluants A/B: 77/23-57/43 using: 0.1% TFA in water and 
eluant B: 0.1% TFA-containing acetonitrilc on preparative 
HPLC using YMC D-ODS-5-ST S-5 120A column (20x150 
mm). The fractions containing the product were collected 
and lyophilized to give 1 .0 mg of white powders, 

[0882] Mass spectrum (M+H)*1318.7 (Calcd. 1318.6) 

[0883] Elution time on HPLC: 20.8 mins. 

Elution Conditions: 

[0884] Column: Wakosil-ll 5C18 HG (4.6x100 mm) 

[0885] Eluant: linear density gradient elution with eluants 
A/B- 100/0-30/70, using 0,1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0886] Flow rate: 1.0 ml/min. 

Example 7 

(Synthesis Process G): Preparation of 
[AzaGly7]MS10 (Compound No. 176) 

[0887] Using 321 mg of Fmoc-Phe-PAL resin, which was 
prepared by introducing Fmoc-Phe into PAL resin commer- 
cially available, the peptide chain was extended on ABI 
433 A and 80 mg of Fmoc-LeuArg(Pbi)Phe-PAL resin thus 
extended was subjected to Fmoc deprotection. After 2 mL of 
THF and 1 6 mg of CDl were added, the mixture was shaken 
for 2 hours, 'llien 6 jiL of hydrazine monohydrate was added 
to the mixture. The mixmre was shaken for an hour and the 
resin was then washed. Alter 39 mg of Fmoc-Phe, 93 mg of 
PyBrop, 27 mg of HOAt and 105 ^L of DIEA were added 
to the mixture, followed by shaking for 2 hours. The resin 
was washed and the peptide chain was extended on ABI 
433A to give Boc-Tyr(Bu')AsnCrrt)Trp(Boc)Asn(Trt)Ser- 
(Bu')PheA2aGlyLeuArg(Pbf)Phe-PAL resin. To 25 mg of 
the product, 1 mLof TFA/PhSMe/ra-cresol/TlS/EDT (85/5/ 
5/2.5/2.5) was added, and the mixture was shaken for 2 
hours. Diethyl ether was added to the reaction solution, the 
resulting precipitate was centrifuged and the supernatant 
was removed. This procedure was repeated for washing. The 
residue was extracted with an aqueous acetic acid solution 
and the extract was filtered to remove the resin. Linear 
density gradient elution (30 minutes) was performed with 
eluants A/B: 74/26-64/36 using: 0.1% TFA in water and 
eluant B: 0.1% TFA-containing acetonitrile on preparative 
HPLC using YMC D-ODS-5-ST S-5 1 20A column (20x 1 50 
mm), 'llie fractions containing the product were collected 
and lyophilized to give 5.5 mg of white powders. 
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[0888] Mass spectrum (M+Hri303.3 (Calcd. 1303.6) 
[0889] Elulion lime on HPLC: 18.9 mins. 
Elution Conditions: 

[0890] Column: Wakosil-l! 5C18 HG (4.6x100 mm) 

[0891] Eluant: linear density gradient elution with eluants 
A/B-100/0-30/70, using 0.1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0892] Flow rate: 1.0 m/mln. 

Example 8 

(Synthesis Process H): Preparation of 
[D-Tyrl,AzaGly7,.Vg{Me)9]MS10 (Compound No. 
232) 

[0893] Fmoc-Phe and Fmoc-Om(Mtt) were introduced 
into 4 g (0.55 mmol/g) of Rink Amide MBHA resin com- 
mercially available to prepare Fmoc-Om(Mtt)-Phe-Rink 
Amide MBHA resin, and 50 mL of TRVnS/IX:M (Jan. 5, 
1 994) was added to the resin. The mixture was then shaken 
for 50 minutes. ARer washing the resin, 40 mL of DCM and 
2.27 g of N-methyl-N,N'-bis-Boc-l-guanylpyrazole pre- 
pared in EXAMPLE 5 were added to the resin. DIE A was 
added to the mixture to adjust pH of the solution to 9. The 
mixture was shaken for 15 hours to give 4.74 g of Fmoc- 
Arg(Boc2,Me)Phe-Rink Amide MBHA resin. Separately, 
145 mg of Fmoc-NHNHj HCl was suspended in 10 mL of 
THF. Under ice cooling, 89 mg of GDI and 87 mL of DIEA 
were added to the suspension, followed by stirring at room 
temperature for an hour. Under ice cooling, a solution of 224 
mg of H-Leu-OBu' HCl in 5 mL of DMF was added to the 
mixture. While reverting to room temperature, the mixture 
was stirred for 18 hours. After the solvent was distilled off, 
the residue was dissolved in AcOEt and the solution was 
washed with IN HCl aq. solution, satd. NaHC03 aq. solu- 
tion and then satd. NaCl aq. solution. After drying over 
NajSO^, the solvent was concentrated. Purification by flush 
column chromatography gave 230 mg of Fmoc-AzaGly- 
U»u-OBu' (yield 99%). To 187 mg of the product, 10 mL of 
TFA/HjO (9/1) was added, followed by stirring for an hour. 
After the solvent was distilled off*, the residue was dissolved 
in AcOEt and the solution was washed with satd. NaQ aq. 
solution. After drying over Na2S04, the solvent was con- 
centrated and diethyl ether was added to give 143 mg of 
Fmoc-AzaGly-Leu-OH as precipitates (yield 87%). To Trt- 
Phe-AzaGly-Leu-Aig(Boc2,Me)Phe-Rink Amide MBHA 
resin prepared by introducing the resulting Fmoc-AzaGly- 
Leu-OH and Trt-Phe into Fmoc-.ATg(Boc2,Me)Phe-Rink 
Amide MBHA resin, 50mLof TFA/TIS/DCM (Jan. 5, 1994) 
was added and the mixture was shaken for 50 minutes. .After 
the resin was washed and neutralized, Fmoc-Ser(Bu*) and 
then Fmoc-Asn(Trt) were introduced into the resin. Using 
80.3 mg of the resulting Fmoc-Asn(Trt)Ser(Bu*)Phe-Aza- 
Gly-LeiiArg(Boc2,Me)Phe-Rink Amide MBHA resin, the 
peptide chain was extended to give 97.2 mg of H-D-Tyr(B- 
uOAsn(Trt)Trp(Boc)Asn(Trt)Ser(BuOPhe-AzaGly-LeuAig- 
(Boc2,Me)Phe-Ri nk Amide MBHA resin. To the resin 
obtained, 1 mL of TFA/PhSMe/m-cresol/HjO/TIS/EDT (80/ 
5/5/5/2.5/2.5) was added, and the mixture was stirred for 90 
minutes. Diethyl ether was added to the reaction solution, 
the resulting precipitate was centrifuged and the supernatant 
was removed. This procedure was repeated for washing. The 



residue was exU:acted with an aqueous acetic acid solution 
and the extract was filtered to remove the resin. Linear 
density gradient elution (60 minutes) was then performed 
with eluants A/B: 76/24-66/34 using: 0. 1 % TFA in water and 
eluant B: 0.1% TFA-containing acetonitrile on preparative 
HPLC using YMC SH-543-5 So, i20A column (20x250 
mm). The fraaions containing the product were collected 
and lyophilized to give 1 1 .7 mg of white powders. 

[0894] Mass spectrum (M+H)*1317.0 (Calcd. 1317.6) 

[0895] Elution time on HPLC: 21.0 mins. 

Elution Conditions: 

[0896] Column: Wakosil-11 5C18 HG (4.6x100 mm) 

[0897] Eluant: linear density gradient elution with eluants 
A/B- 100/0-30/70, using 0. 1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0898] Flow rate: 1.0 ml/min. 

Example 9 

(Synthesis Process 1): Preparation of des(l-3)-3- 
pyridinepropionyl-[AzaGly7,Arg(Me)9]MS 1 0 
(Compound No. 322) 

[0899] In Fmoc-Asn(Trt)Ser(Bu')Phe-AzaGly-LeuArg- 
(Boc2,Me)Phe-Rink Amide M13HA resin prepared in 
EX.\MPLE 8, 48.2 mg of the resin was subjected to Fmoc 
deprotection. The resin was treated with 15,2 mg of 3-(3- 
pyridyl)propionic acid commercially available, 15.9 )iL of 
DIPCDI and 200 ^L of 0.5M HOAt/DMF al room tempera- 
ture for 90 minutes. After the resin obtained was washed and 
dried, 1 mLof TFA/PhSMe/m-cresol/H2O/TIS/EDT(80/5/ 
5/5/2.5/2.5) was added to the resin, and the mixture was 
stirred for 90 minutes. Diethyl ether was added to the 
reaction solution, the resulting precipitate was centrifijged 
and the supernatant was removed. This procedure was 
repeated for washing. The residue was extracted with an 
aqueous acetic acid solution and the extract was filtered to 
remove the resin. Linear density gradient elution (60 min- 
utes) was then performed with eluants A/B: 80/20-60/40 
using: 0.1% TFA in water and eluant B: 0.1% TFA-contain- 
ing acetonitrile on preparative HPLC using YMC SH-343-5 
S-5, 120A colunm (20x250 mm). The fractions containing 
the product were collected and lyophilized to give 6.0 mg of 
white powders. 

[0900] Mass spectrum (M+H)*987.4 (Calcd. 987.5) 
[0901] Elution time on HPLC: 8,1 mins. 
Elution Conditions: 

[0902] Column: YMC-AM301 (4.6x100 mm) 

[0903] Eluant: linear density gradient elution with eluants 
A/B=80/20-30/70, using 0. 1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (25 mins.) 

[0904] Flow rate: 1.0 ml/min. 

Example 10 

(Synthesis Process J): Preparation of des(l-2)-Ami- 
dino-[A2aGly7A^g(Me)p]MS10 (Compound No. 
273) 

[0905] After Fmoc-Trp(Boc) was introduced into 48.2 mg 
of Fmoc-Asn(Trt)Ser(Bu*)Phe-AzaGly-LeuArg(Boc2,Me- 
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)Phe-Rmk Amide MBHA resin prepared in EXAMPLE 8, 
the resin was subjected to Fmcx: deprotection to give H-Tr- 
p(Boc)Asn(Trt)Ser(Bu')Phe-AzaGly-LeiLArg(Boc2,Me- 
)Phe-Rink Amide MBHA resin. The resin thus obtained was 
treated in DMF with 29.3 mg of N,N'-bis-Boc-l-gua- 
nylpyrdzole and 34.8 \iL of DIEA lor 14 hours at room 
temperature for 14 hours to give Amidino-Trp(Boc)Asnn'rt- 
)Ser(Bu')Phe-AzaGly-LeuArg(Boc2,Me)Phe-FUnk Amide 
MBHA resin. After washing and drying the resin, 1 mL of 
TFA/PhSMe/m-cresoim20yTlS/EDT (80/5/5/5/2.5/2.5) was 
added to the resin, and the mixture was stirred for 90 
minutes. Diethyl ether was added to the reaction solution, 
the resulting precipitate was centrifijged and the supernatant 
was removed. This procedure was repeated for washing. The 
residue was extracted with an aqueous acetic acid solution 
and the extract was filtered to remove the resin. Linear 
density gradient elution (60 minutes) was then performed 
wilhcluanlsA/B: 78/22-58/42 using: 0.1%TFA in water and 
eluant B: 0.1% TFA -containing acetonitrile on preparative 
HPLC using YMC SH-343-5 S-5, 120A column (20x250 
mm). The fractions containing the product were collected 
and lyophilized to give 0.6 mg of white powders. 

[0906] Mass spectrum (M+H)*1082.3 (Calcd. 1082.6) 

[0907] Elulion time on HPLC: 11.4 mins. 

Elution Conditions: 

[0908] Column: YMC-AM301 (4.6x100 mm) 

[0909] Eluant: linear density gradient elution with eluants 
A/B=80/20-30/70, using 0. 1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (25 mins.) 

[0910] Flow rate: 1.0 ml/min. 

Example 11 

(Synthesis Process K): Preparation of 
[6q^,NHCO,D-Tyrl,Arg(Me)9]MS10 (Compound 
No. 319) 

[0911] In 30 mL of MeCN, 5.99 g of Z-Phe was dissolved, 
and 3.94 g of HONB and 4.59 g of WSCD HCl were added 
to the solution at 0° C, followed by stirring at room 
temperature for 4 hours. While keeping at 0° C, 3.4 mL of 
25% NH3 aq. solution and 1 0 mL of DMF were added to the 
mixture, followed by stirring for 4 hours. After the solvent 
was distilled off, the residue was dissolved in AcOEt and the 
solution was washed with IN HCl aq. solution, satd. 
NaHCOj aq. solution and then satd. NaCl aq. solution. After 
drying over Na2S04, the solvent was concentrated and 
diethyl ether was added to give 1.48 g of Z-Phe-NH2 as 
precipitates (yield 99%). After 1.94 g of [Bis(trifluoroac- 
etoxy)iodo]benzene was dissolved in 20 mL of MeCN and 
5 mL of H20, 890 mg of Z-Phe-NHj prepared above and 972 
\iL of pyridine were added to the precipitate at 0° C, and the 
mixture was stirred at room temperature for 15 hours. After 
the solvent was concentrated, the concentrate was subjected 
to liquid-liquid separation with diethyl ether- IN HCl aq. 
solution. The IN HCl aq. solution layer was concentrated 
and then dried. A half volume of the concentrate was 
dissolved in 5 mL of DMF, and 486 jiL of mono-tert-butyl 
malonate and 540 mg of HOBt were added to the solution. 
Then, 2.08 g of PyBOP and 1394 ^L of DIEA were added 
to the mixture at 0° C, followed by stirring at room 
temperature for 15 hours. The solvent was distilled oflf, the 



residue was dissolved in AcOEt and the solution was washed 
with IN HCl aq. solution, satd. NaHCOj aq. solution and 
then satd. NaCl aq. solution. After drying over Na2S04, the 
solvent was concentrated and the concentrate was purified 
by flush column chromatography. Diethyl ether-petroleum 
ether was added to give 304 mg (yield 33%) of Z-PheV 
(NHCO)Gly-OBu as precipitates. After 154 mg of the prod- 
uct was dissolved in 20 mL of MeOH, 10% Pd — C was 
added to the solution, followed by catalytic hydrogenation 
for 2 hours in a hydrogen flow. After removal of the catalyst 
by filtration, the solvent was concentrated and dried. The 
residue was dissolved in 1 0 mL of MeCN 10 mL and 1 52 mg 
of Fmoc-OSu and 78 \iL of DIEA were added to the solution, 
followed by stirring for 15 hours. After the solvent was 
distilled off, the residue was dissolved in AcOEt and the 
solution was washed with IN HCl aq. solution, satd. 
NaHCO^ aq. solution and then satd. NaCl aq, solution. After 
drying over NajSO^, the solvent was concentrated and 
diethyl ether-petroleum ether was added to give 127 mg of 
Fmoc-Phe? (NHCO)Gly-OBu' as precipitates (yield 68%). 
Fmoc-Leu was introduced into 63 mg of Fmoc-Arg(Boc2, 
Me)Phe-Rink Amide MBHA resin prepared in EXAMPLE 
10. Following Fraoc deprotection, Fmoc-Phe? (NHCO)Gly- 
OH (prepared by treating 25 mg of Fmoc-Phe? (NHCO)Gly- 
OBu' with TFA for 3 minutes), 300 ^lLof 0.5M HOAt, 78 mg 
of PyAOP and 52 \iL of DIEA were added to the resin, and 
the mixture was shaken for 6 hours. After washing the resin, 
2 mL of DMF, 9 fxL of DIEA and 12 [iL of AcjO were added 
to the resin, and the mixture was shaken for 30 minutes. 
After washing the resin, the peptide chain was extended on 
ABI 433A to give Boc-D-Tyr(Bu')Asn(Trt)Trp(Boc)Asn- 
(Trt)Ser(BuOPhe? (NHCO)GlyLeuArg(Boc2,M e)Phe-Rink 
Amide MBHA resin. To 34 mg of the product, 200 \iL of 
TFA/PhSMe/m-cresol/nS/EDT (85/5/5/2.5/2.5) was added, 
and the mixture was stirred for 2 hours. Ether was added to 
the reaction solution. The resuhing precipitate was centri- 
ftjged and the supernatant was removed. This procedure was 
repeated for washing. The residue was extracted with an 
aqueous acetic acid solution and the extract was filtered to 
remove the resin. Linear density gradient elution (60 min- 
utes) was then performed with eluants A/B: 76/24-66/34 
using: 0.1% TFA in water and eluant B: 0.1% TFA-contain- 
ing acetonitrile on preparative HPLC using YMC D-ODS- 
5-ST S-5 120A column (20x150 ram). The fractions con- 
taining the product were collected and lyophilized to give 
0.7 mg of white powders. 

[0912] Mass spectrum (M+H)*1316.3 (Calcd. 1316.7) 
[0913] Elulion time on HPLC: 18.7 mins. 
Elution Conditions: 

[0914] Column: Wakosil-11 5C18 HG (4.6x100 mm) 

[0915] Eluant: linear density gradient elulion with eluants 
A/B= 100/0-0/70, using 0.1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0916] Flow rate: 1.0 ml/min. 

Example 12 

(Synthesis Process L): Preparation of 
[N((CH2)3Gn)Gly9]-MS10 (Compound No. 218) 

[0917] Using 192 mg of Fmoc-Phe-Rink Amide MBHA 
resin, the peptide chain was extended on ABI 433A to give 
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Fmoc-GlyPhe-Rink Amide MBHA resin. After a % volume 
of the product was subjected to Fmoc deproteclion, 2 mL of 
DMF, 50 of AcOH, 5 mg of Boc-P-Ala-H and 1 6 mg of 
NaBH3CN were added thereto and the mixture was shaken 
for 30 minutes. After washing the resin, 7 1 mg of Fmoc-Lcu, 
56 mg of CIP, 27 mg of HOAl and 105 mL of DIEA were 
added to the resin, and the mixmre was shaken for 1 5 hours. 
After washing the resin, the peptide chain was extended on 
ABI 433 A to give Z-Tyr(Bzl)Asn(Tn)Trp(Boc)Asn(Trt)Ser. 
(Bu^PheGlyLeuN ((CH2)3NHBocXjlyPhe-Rink .^mide 
MBfL\ resin. To the product, 1 mL of TFA/PhOH/H^O/TlS/ 
EDT (87.5/5/2.5/2.5/2.5) was added and the mixmre was 
stirred for 2 hours. After the resin was removed by filtration 
and then concentrated, ether was added to the concentrate. A 
half volume of the resuhing precipitate was dissolved in 500 
\iL of DMF, and 9 mg of IH-pyrazole-l-carboxamidine 
hydrochloride and 22 mL of DIEA were added to the 
solution. The mixture was then stirred for 15 hours. The 
solvent was distilled off and ether was added to precipitate. 
Under ice cooling. 60 \iL of PhSMe, 56 ^L of m-cresol, 26 
^iLof EDT, 337 ^L of TFA and 65 fiL of TMSBr were added 
to the mixture, followed by stirring for 2 hours. After the 
solvent was distilled off, ether was added to the residue. The 
resulting precipitate was cenlrifugcd and the supemalanl 
was removed. This procedure was repealed for washing. The 
residue was extracted with an aqueous acetic acid solution 
and the exU-act was filtered to remove the resin. Linear 
density gradient elution (60 minutes) was then performed 
with eluants A/B: 74/26-64/36 using: 0.1% TFA in water and 
eluant B: 0.1% TFA-containing acetonitrile on preparative 
HPLC using YMC D-0DS-5-ST S-5 120A colunm (20x150 
mm). The fractions containing the product were collected 
and lyophilized to give 1 .8 mg of white powders. 

[0918] Mass spectrum (M+H)*1302.5 (Calcd. 1302.7) 

[0919] Elution time on HPLC; 18.6 mins. 

Elution Conditions: 

[0920] Column: WakosiMl 5C18 HG (4.6x100 mm) 

[0921] Eluanl: linear density gradient elution with eluanls 
A/B= 100/0-30/70, using 0. 1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (35 mins.) 

[0922] Flow rate: 1.0 ml/min. 



Example 13 

(Synthesis Process M): Preparation of MS 10 
(Compound No. 3) 

[0923] Commercially available p-methyl BHA resin (0.77 
mmol/g resin) was charged in a reaction tank of peptide 
synthesizer ABI 430A. Boc-Phe, Boc-,\ig(Tos), Boc-Leu, 
Boc-Gly, Boc-Phe, Boc-Ser(Bzl), Boc-Asn, Boc-Tfp(For), 
Boc-Asn, and Boc-Tyr(Br-Z) were introduced into the resin 
in this order, in accordance with the Boc-strategy (DCC- 
HOBt) peptide synthesis to give the objective peptide resin 
protected. This resin, 0.11 g, was stirred at 0* C. for 60 
minutes in 10 ml of anhydrous hydrogen fluoride containing 
1 ml of p-cresol and 1 .2 ml of 1 ,4-butanediol. The hydrogen 
fluoride was then distilled off in vacuum. Diethyl ether was 
added to the residue and the precipitate was filtrated. To the 
precipitate 50% acetic acid aqueous solution was added for 
extraction to remove insoluble matters. After sufficiently 
concentrating the extract, the concentrate was applied lo 
Sephadex (trade name) G-25 column (2.0x80 cm) filled with 
50% acetic acid aqueous solution followed by development 
with the same solvent, llie main fractions were collected 
and lyophilized to give 40 mg of white powders. A half 
volume of the powders was applied to column chromatog- 
raphy (2.6x60 cm) packed with LiChroprcp (trade name) 
RP-1 8 followed by washing with 200 ml of water containing 
0.1% TFA. Linear density gradient elution was performed 
with 300 ml of 0.1% TFA in water and 300 ml of 0.1% 
TFA-containing 33% acetonitrile. The main fractions were 
collected and lyophilized to give 2.2 mg of the desired 
peptide. 

[0924] Elemental analysis (M+H) 1302.5 (Calcd. 1302.6) 
[0925] Elution time on HPLC: 18.7 mins. 
Elution Conditions: 

[0926] Column: WakosiMl 5C 18T 4.6x100 mm 

[0927] Eluant: linear density gradient elution with eluants 
A/B=95/5-45/55, using 0.1% TFA in water as eluant A and 
0.1% TFA-containing acetonitrile (25 mins.) 
[0928] Flow rate: 1 .0 ml/min. 

[0929] The structures of compounds synthesized as in 
EXAMPLES 1 lo 11 and physicochemical properties of 
these compounds arc shown in TABLES 1 lo 1 1 below. 



TABLE 1 



Compd. 




M + H* 


M + H* 


HPLC 


HPLC 


Synthesis 


Ko. 




(obs.) 


(cal.) 


(min.) 


Mode 


Process 




Metflstin 


5858.35 


5858.51 


18.1 


d 


N 


2 


Lys-Asp-Leu- 
PiD-Asn-MSlO 


1869.6 


1869.9 


18.6 


d 


N 


3 


MSIO 


1302.5 


1302.6 


18.7 


d 


N 


4 


des(l)-MSlO 


1139.6 


1139.6 


18.1 


d 


N 


17 


(Pya(4)lO]MS10 


1303.6 


1303.6 


14.7 


d 


N 


18 


lTyr(Mc)lOJ 
MSIO 


1332.7 


1332.7 


17.7 


d 


N 


19 


[Phe(2F)10l 
MSIO 


1320.5 


1320.6 


17.8 


d 


N 


23 


[Tyr5]MS10 


1378.6 


1378.8 


18.6 


d 


N 


24 


[Leu5jMSlO 


1328.7 


1328.7 


19.8 


d 


N 


30 


Acetyl- MS 10 


1344.5 


1344.6 


29.2 


b 


A 


31 


Fmoc-MSlO 


1524.6 


1524.7 


23.1 


b 


A 


38 


[I>Ser5]MS10 


1302.5 


1302.6 


11.8 


c 


A 


39 


([>-Asn4]MS10 


1302.5 


1302.6 


11.6 


c 


A 


40 


[I>Tjp3]MS10 


1302.5 


1302.6 


11.5 


c 


A 
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Compd. 




M + H* 


M + H* 


HPLC 


HPLC 


Synthesis 


No. 




(ohs.) 


(cal.) 


(mm.) 


.Mode 


Process 


41 


[D-Asii2]MS10 


1302.5 


1302.6 


11.7 


c 


A 


42 


[D-Tyrl]MS10 


1302.5 


1302.6 


11.4 


c 


A 


44 


[Lys9)MS10 


1274.6 


1274.6 


11.7 


c 


A 


45 


[AlaSjMSlO 


1260.5 


1260.6 


10 


c 


A 


50 


[Ala7]MS10 


1316.3 


1316.7 


12.2 


c 


A 


SI 


INMcPhclO] 
MS 10 


1316.3 


1316.7 


22.7 


a 


A 


53 


(les(l-3)*Finoc- 

MS 10 


1061.2 


1061.5 


27.3 


a 


A 


54 


des(l-2>-Finoo- 
MSIO 


1247.4 


1247.6 


29.6 


a 


A 


55 


(les(l>FmoC' 
MS 10 


1361.6 


1361.6 


28.2 


a 


A 


56 


[Lys2jMS10 


1316.6 


1316.7 


16.8 


d 


N 


57 


[Asp2lMS10 


1303.7 


1303.6 


17.7 


d 


N 


58 


[Tyr2lMSlO 


1351.7 


1351.7 


18.2 


d 


N 


59 


lLcu2JMS10 


1301.6 


1301.7 


19.2 


d 


N 


60 


[Pya(3)10]MSlO 


1303.6 


1303.6 


14.7 


d 


N 


61 


[Phc(4F)10] 
MS 10 


1320.6 


1320.6 


18.0 


d 


N 


67 


[Ala3]MS10 


1187.4 


1187.6 


9.3 


c 


A 


68 


n^u3]MSl0 


1229.6 


1229.6 


11. 1 


c 


A 


69 


[Ser3]MS10 


1203.5 


1203.6 


8.9 


c 


A 



[0930] 

TABLE 2 



70 


[Asp3]MS10 


1231.6 


1231.6 


9 


c 


A 


71 


(Lys3JvlS10 


1244.6 


1244.7 


8.1 


c 


A 


72 


fAlal]MS10 


1210.5 


1210.6 


11.1 


c 


A 


73 


[UuljMSlO 


1252.6 


1252.7 


12.5 


c 


A 


74 


[SerljMSlO 


1226.6 


1226.6 


10.9 


c 


A 


75 


[AspljMSlO 


1254.4 


1254.6 


U 


c 


A 


76 


[Lysl]MS10 


1267.6 


1267.7 


10 


c 


A 


77 


(Phe(4CN)103 
MS 10 


1327.5 


1327.6 


17.2 


d 


N 


7S 


(Trp(For)3. 
Phe(4CN)I0] 
.MS 10 


1355.6 


1355.6 


17.4 


d 


N 


79 


(HphlOJMSlO 


1316.5 


1316.7 


20.6 


a 


A 


81 


fNMeArg9lMS10 


1316.3 


1316.7 


23.3 


a 


A 


82 


(AjB(Me)9]MS10 


1316.5 


1316.7 


20.1 


a 


E 


83 


[Arg(asyMe2) 
9]MS10 


1330.4 


1330.7 


21.3 


a 


A 


87 


des(4-5>Boc- 
MSIO 


1201.6 


1201.6 


22.5 


d 


A 


88 


des(4-5)-MSl0 


1101.5 


1101.5 


18.6 


d 


A 


90 


[9iP10,CH2NH] 
MSIO 


1260.6 


1260.7 


19.8 


a 


D 


91 


(8W9»CH2NH] 
MSIO 


1288.7 


1288.7 


20.5 


a 


D 


97 


fHar9lMS10 


1316.3 


1316.7 


11.9 


c 


A 


98 


[Lys(Mc2)9] 
MSIO 


1302.6 


1302.7 


11.8 


c 


A 


101 


(Ser7]MS10 


1332.6 


1332.6 


11.6 


c 


A 


105 


fNlc8]MS10 


1302.3 


1302.6 


11.9 


c 


A 


107 


fVal8>lS10 


1288.5 


1288.6 


11 


c 


A 


109 


[TyrlO]MS10 


1408.4 


1408.7 


10.2 


c 


A 


110 


[Nal(2)10]MS10 


1332.4 


1332.6 


13.5 


c 


A 


111 


(Phe(F5)10] 
MSIO 


1342.4 


1342.7 


13.5 


c 


A 


112 


[ChalOJMSlO 


1360.3 


1360.6 


13.4 


c 


A 


114 


dcs(l-3)-3-(3- 

Indolyl)propionyl- 

MSIO 


1010.5 


1010.5 


13.8 


c 


A + 1 


121 


des(l-4)-[Tip5] 
MSIO 


824.3 


824.5 


22.5 


d 


N 


123 


[NMeUu8]MS10 


1316.7 


1316.7 


12.7 


c 


A 
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126 (NMeSerSlMSlO 1317 1316.7 IL8 c A 

127 [D-.AsD4,NMe 1316.7 1316.7 11.8 c A 
Phc6lMS10 

128 [10*,CSNH] 1318.4 l3l8.6 21.8 a C 
MS 10 

129 (Aig(symMc2) 1331.2 1330.7 20.9 a A 



9]MS10 



[0931] 



TABLE 3 



130 


[Phc(4Cl)10] 
MS 10 


1336.4 


1336.6 


13.1 


c 


A 


131 


[Phe(4NH2)10] 
MSIO 


1317.4 


1317.6 


8.3 


c 


A 


132 


(Phe(4NO2)10] 
MSIO 


1347.4 


1347.6 


12.2 


c 


A 


133 


[Nal(l)10]MS10 


1352.6 


1352.7 


13.5 


c 


A 


134 


fTrplOlMSlO 


1341.5 


1341.6 


12 


c 


A 


137 


[Nle9]MS10 


1259.4 


1259.6 


15.3 


c 


A 


138 


[Cit9]MSlO 


1303.4 


1303.6 


12.2 


c 


A 


140 


[Aig(Me)9,NMe 
PhelO]MS10 


1330.4 


1330.7 


21 


a 


E 


141 


[D-TyrLArg 
(Me)9]MS10 


1316.9 


1316.7 


20.2 


a 


E 


142 


[D-Tyrl,D-Trp3, 

Arg(Me) 
9]MS10 


1316.7 


1316.7 


20.1 


a 


E 


143 


[D-Tip3^ 
(Me)9]MS10 


1316.7 


1316.7 


20.3 


a 


E 


144 


des(l-3)-Finoc- 

[Aig(Me)9l 

MSIO 


1075.2 


1075.5 


26 


a 


E 


145 


des(l-2)-Finoc- 

[Arg(Me)9] 

MSIO 


1261.2 


1261.6 


28.6 


a 


E 


146 


[lOV^CSNH, 
D-TVrllMSlO 


1318.4 


1318;6 


21.4 


a 


C 


150 


[Tyr6]MS10 


1318.4 


1318.6 


10.2 


c 


A 


151 


[Nal(l)6]MS10 


1352.6 


1352.7 


13.5 


c 


A 


152 


[NaI(2)6]MSI0 


1352.6 


1352.7 


13.6 


c 


A 


153 


[Phe(F5)6]MS10 


1392.5 


1392.6 


13.7 


c 


A 


154 


[Phe(4F)6]MSlO 


1320.8 


1320.6 


12.3 


c 


A 


156 


[Cha6lMS10 


1308.2 


1308.5 


13.2 


c 


A 


163 


f6V7,CH2?srH] 
MSIO 


1288.7 


1288.7 


18.2 


a 


D 


165 


IDap(Gly)9> 
MSIO 


1289.8 


1289.6 


19.2 


a 


£ 


166 


(6W7,CSNH] 
MSIO 


1318.7 


1318.6 


20.8 


a 


F 


169 


[D-Tyrl,Ala3, 

Ajb(Mc)9] 

MSIO 


1202.1 


1201.6 


9 


c 


E 


170 


[D-Tyrl,Ser3, 

Aig(Mc)9] 

MSIO 


1218.2 


1217.6 


8.8 


c 


E 


171 


[D-Tyrl,Cha3, 

Arg(Me)9l 

MSIO 


1284.2 


1283.7 


12.1 


c 


E 


172 


[I>-Tyrl,aia6, 

Aig(Me)9] 

MSIO 


1402.9 


1322.7 


13.1 


c 


E 


173 


[D-Tyrl,Ala7, 

Arg(Me)9J 

MSIO 


1410.9 


1330.7 


12.2 


c 


E 


174 


[D-Tyrl,Arg 
(Me)9.TiplO] 
MSIO 


1335.3 


1335.7 


11.7 


c 


E 


176 


[AzaGly7]MS10 


1303.3 


1303,6 


18.9 


a 


G 
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181 


[D-Tyrl,Cha3,6, 

Arg(Me) 

9]MS10 


1370.6 


1370.6 


13.9 


c 


E 


182 


[D-Tyrl,Clia3,6, 
Aig(Me) 
9,TrplO] 
MS 10 


1328.2 


1328.7 


21.3 


a 


E 


183 


[Phc(4NH2) 
9JMS10 


1328.2 


1308.6 


19.4 


a 


A 



[0932] 

TABLE 4 



184 


[Phe(4-Giianidiix>) 
9]MS10 


1350.4 


1350.6 


19.7 


a 


E 


185 


rDaofGiiGlv) 
9JMS10 


1331.2 


1331.6 


19.1 


a 


E 


186 


[Tip(For)10] 
MS 10 


1369.3 


1369.6 


19.6 


a 


B 


187 


[Abu8]MS10 


1274.4 


1274.6 


10.4 


c 


A 


189 


[Ala(3-Bzt)10] 
MS 10 


1358.4 


1358.6 


13.4 


c 


A 


190 


(D-Tyrl,Cha3, 
AzaGly7,Arg 
{Me)9] 
MS 10 


1284.5 


1284.7 


19.3 


a 


H 


191 


tD-Tyrl,Scr3, 
A2aGly7,Arg 
(Me)9] 
MS 10 


1218.4 


1218.6 


15.9 


a 


H 


192 


[D-Tyrl,Arg 
(Et)9]MS10 


1330.5 


1330.7 


18.9 


a 


E 


193 


fD-Tyrl,Arg 
(n-Pr)9]MS10 


1344.8 


1344.7 


19.4 


a 


E 


194 


[D-Tyrl,Arg 
(Ac)9]MS10 


1345.1 


1344.6 


18.8 


a 


E 


197 


[Phe(3F)10] 
MSIO 


1320.6 


1320.6 


12.2 


c 


A 


198 


[PhcC3.4F2)10] 
MSIO 


1338.7 


1338.6 


12.7 


c 


A 


199 


[Phe(3,4Cl2) 
10]MS10 


1370.6 


1370.6 


13,1 


c 


A 


200 


[Phc(3CF3)10] 
MSIO 


1370.6 


1370.6 


13.1 


c 


A 


201 


fAla(2-Qiii)l01 
MSIO 


1353.4 


1353.6 


9.8 


c 


A 


203 


[D-Tyrl,Cha6, 

Aig(Me)9] 

MSIO 


1322.4 


1322.7 


12.9 


c 


E 


204 


[D-Tyrl, 
Ala7, 

Aib(Mc)9JMS10 


1330.4 


1330.7 


11.7 


c 


E 


205 


[I>Tyrl,Thr3, 

Aig(Me)9] 

MSIO 


1231.4 


1231.6 


9 


c 


E 


206 


[D-Tyrl, lle3, 
Afg(Me)9]MS10 


1243.6 


1243.7 


10.1 


c 


E 


207 


[D-Tyrl, Ser4, 

Arg(Me)9] 

MSIO 


1289.5 


1289.6 


11.7 


c 


E 


208 


[D-Tyrl ,ThT4, 

Arg(Mc)9] 

MSIO 


1303.4 


1303.7 


12 


c 


E 


209 


[D-Tyrl, Gln4, 

Arg(Me)9] 

MSIO 


1330.8 


1330.7 


11.6 


c 


E 


210 


[D-Tyrl ,Ala4, 

A/g(Mc)9] 

MSIO 


1273.7 


1273.6 


12.3 


c 


E 
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TABLE 4-continued 



211 


[D-Tyrl,Thr5, 


1330.7 


1330.7 


11.7 


c 


E 




AnrfMeWl 














MSIO 












212 


Cl>Tyrl,Ala5, 


1300.5 


1300.7 


12.1 


c 


E 




Arg(Mc)9] 














MS 10 












213 


[D-Tvrl.Val8, 


1302.5 


1302.6 


10.4 


c 


E 




Aig(Mc)9] 














MSIO 












214 


(D-Tyrl,Gln2, 


1330.5 


1330.7 


U.4 


c 


E 




Aig(Mc)9] 














MSIO 












215 


[D-TyTl,Thr2. 


1303.4 


1303.7 


11.9 


c 


E 




Ajb(Mc)9] 














MSIO 












216 


des(lHI>Asii2, 


1153.3 


1153.6 


11.1 


c 


E 




Aig(Me)9] 














MSIO 












217 


des(l)-[D-Tyr2. 


1202.4 


1202.6 


12.3 


c 


E 




Arg(Me)9] 














MSIO 












218 


[N((CH2)3Gn)) 


1302.5 


1302.7 


18.6 


a 


M 




Gly9jMSlO 












220 


(Aig(Et)9]MSlO 


1330.7 


1330.7 


19.5 


a 


E 


[0933] 

L J 


















TABLE 5 










221 


[D-Tyrl/nir3, 


1232.5 


1232.6 


16.1 


a 


H 




AzaGlyT^ig 














(Me)9] 














MSIO 












222 


des(l)-fD-Tyr2, 


1203.5 


1203.6 


19.3 


a 


H 




AzaGly7, 














Aig(Mc)9]MS10 












223 


des(l-2>[D- 


1039.5 


1039.5 


11 


c 


E 




Trp3JVrK(Mc) 














9]MS10 












224 


dcs(lHD-Tyr2, 


1 202.4 


1202.6 


12.2 


c 


E 


















(Me)9]MS10 












225 


des(l)-[D-Asn2, 


1153.6 


1153.6 


11.1 


c 


E 




D-Tip3^ 














(Me)9]MS10 












226 


dcs(lHD-Tyr2, 


1103.5 


1103.6 


9.5 


c 


E 




Ser3^ 














(Me)9] 














MSIO 












227 


des(l>[D-Tyr2, 


1117.3 


1117.6 


9.8 


c 


E 




Thf3Afg 














(Me)9] 














MSIO 












228 


des(l>[D-Tyr2, 


1129.6 


1129.6 


11.5 


c 


E 




Dc3^ 














(Me)9lMSlO 












229 


[D-Tyrl,VaJ3, 


1229.5 


1229.6 


9.7 


c 


E 




Ajk(Mc)9] 














MSIO 












230 


fD-Tyrl,D-Asn2, 


1316.5 


1316.7 


11.8 


c 


E 




Afg(Me) 














9]MS10 












231 


[D-Tyil,D-Asn2, 


1316.3 


1316.7 


11.7 


c 


E 




D-Trp3, 














Arg(Me)9jMS10 












232 


[D-Tyrl,Aza 


1317 


1317.6 


21 


a 


H 




Gly7AJS(Mc) 














9]MS10 












233 


(D-Tyrl,Ilc3, 


1244.1 


1244.7 


20.9 


a 


H 



A2aGly7Arg 

(Mc)9] 

MSIO 
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TABLE 5-continued 



234 


[I>Tyrl,Val3, 


1230.5 


1230.6 


20.6 


a 


H 




AzflGly?^ 














(Me)9] 














MS 10 












235 


(I>Tyrl.Ala3, 


1202.5 


1202.6 


20.5 


8 


H 




AzaGlyTArg 














(Mc)9] 














MS 10 












236 


[D-Tyrl,D-Trp3. 


1317.6 


1317.6 


20.9 


a 


H 




AzaGly7, 














AiWM^^QlMS 1 0 
/vrg^ivic ^ jivi o 1 u 












237 


[D-Tyrl,D-Asn2, 


1317.6 


1317.6 


20.9 


a 


H 




A2aGly7, 














Ajg(Me) 














9]MS10 












238 


[D-Tyrl,D-Asn2, 


1317.6 


1317.6 


20.6 


a 


H 




I>Tip3, 














AzaGly7,Arg 














(Mc)9]MS10 












239 


des(lHI>-Tyr2, 


1104.1 


1104.6 


19 


a 


H 




Ser3^\zaGly7, 














Aig 














(Mc)91MS10 












[0934] 


















TABLE 6 










240 


des(l)-|D-Tyr2, 


1130.1 


1130.6 


20.3 


a 


H 




lJe3^AzaGly7, 














Arg 














(Mc)9]MS10 












241 


dcs(lHD-Tyr2, 


1188 


1118.6 


20.3 


a 


H 




Tlir3^za 














Gly7,Arg 














(Me)9]MSl0 












242 


des(l)-(D-'IVr2, 


1202.9 


1203.6 


21.2 


a 


H 




D-Trp3».Aza 














Gly7, 














Arg(Mc)9JMS10 












244 


[D-Tyrl»Phe3, 


1278.6 


1278.6 


10.5 


c 


H 




AzaGIy7Arg 














(Me)9] 














MS 10 












245 


[D-Tyrl.Nal 


1328.5 


1328.7 


12.3 


c 


H 




(l)3^Gly7, 














ATg(Me) 














9]MS10 












246 


fD-Tyrl.Nal 


1328.7 


1328.7 


12.3 


c 


H 




(2)3yA2aGly7, 














Aig(Me) 














9]MS10 












247 


[D-Tyrl,Phc 


1315.6 


1312.6 


U.3 


c 


H 




(2CI)3,AzaGly7, 














Arg 














CMe)9lMS10 












248 


[D-TyrUPhe 


1312.5 


1312.6 


11.6 


c 


H 




(3CI)3,AzaGly7, 














Aig 














(Me)9]MS10 












249 


[D-Tyrl,Fhe 


1312.5 


1312.6 


11.7 


c 


H 




(4Cl)3,AzaGly7, 














Aig 














(Me)9]MS10 












250 


[D-Tyrl,Phe 


1293.4 


1293.6 


7.8 


c 


H 




(4NH2)3,Aza 














Gly7Arg 














(Me)9]MS10 












251 


[D-Tyrl,Pya 


1279.4 


1279.6 


7.8 


c 


H 



(3)3AzaGIy7, 

Aig(Mc) 

9]MS10 



1 
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TABLE 6-continued 



252 


(D-Tyrl,D-AJa3, 


1202.4 


1202.6 


8.5 


c 


H 




AzaGIy7, 














Aig(Mc) 














9JMS10 












253 


{D.TyTl,Pro3, 


1228.4 


1228.6 


8.6 


c 


H 




AzaGly7ArB 














(Me)9] 














MS 10 












254 


des(lHl>Tyr2, 


1164.4 


1164.6 


11.8 


c 


H 




Phe3^za 














GIy7^ 














(Me)9]MS10 












255 


(ies(lHl>Tyr2, 


1214.5 


1214.6 


13.7 


c 


H 




NaJ(2)3^za 














Gly7AiB 














(Mc)9JMS10 












256 


des( IHD-Pya 


1149.3 


1149.6 


9.5 


c 


H 




(3)2,Phc3^ 














Gly7Arg 














(Mc)91MS10 












[0935] 


















TABLE 7 










257 


[D-Tyrl.D-Asn2, 


1278.5 


1278.6 


10.9 


c 


H 




Phc3^za 














Gly7ArE(Me) 














9JMS10 












258 


[I>Pya(3)l^Aza 


1302.3 


1302.6 


10.1 


c 


H 




Gly7,Ajg 














(Me)9] 














MS 10 












259 


[D-Alal,Aza 


1225.5 


1225.6 


10.7 


c 


H 




Giy7Ajg(Me) 














9]MS10 












260 


des(l-3)-3-(3- 


1025.2 


1025.5 


13.7 


c 


] 




Indo ly I )prop iony 1- 














[AzaGly7, 














Ajg(Mc)9JMS10 












261 


[7V8,CH2NH] 


1288.1 


1288.7 


17.2 


a 


D 




MS 10 












265 


des(l-3>Iiidolc- 


997.3 


997.5 


12.6 


c 


I 




3-cajbonyl- 














[AzaGly7,Aig 














(Me)9]MS10 












266 


des(l'3> Indole- 


1011.3 


1011.5 


12.7 


c 


I 




3-acetyl- 














fAzaGiy7,Arg 














(Mc)9]MS10 












267 


dcs(l-3)-4-(3- 


1039.3 


1039.5 


14.4 


c 






Indolyl)butyryt- 














[AzaGly7, 














Arg 














(Me)9]MS10 












268 


des( 1 -3> Diphenylscetyl- 


1048.5 


1048.5 


15.7 


c 


I 




[AzaGly7, 














Arg 














(Me)9]MS10 












269 


dcs(l OVS-Phcnylpropionyl- 


986.7 


986.5 


13.5 


c 


I 




[AzaGly7,Arg 














(Me)9]MS10 












270 


[D-TyrlPhe3, 


1425.5 


1425.7 


13.4 


c 


H 




Ser-Phe5, 














A2aGly7,Aig 














(Me)9jMS10 












271 


dcs(l-2>[A2a 


1040.2 


1040.5 


10.4 


c 


H 




Gly7AiB(Mc) 














9]MS10 












272 


des(l-2)-Acetyl- 


1082.3 


1082.6 


12.8 


c 


H 



[AzaGly7^ 
(Mc)9]MS10 



us 2006/0241051 Al 



77 



TABLE 7-continued 



273 


des(l-2)-Amidino- 


1082.3 


1082.6 


11.4 


c 


J 




[A2aGlv7, 














Aig(Mc)9l 














MS 10 












274 


des(l -2)- Acetyl 


967.3 


967.5 


9.6 


c 


H 




[Ala3AzaGiy7, 














Aig(Mc)91 














MS 10 












275 


dcs(l-2>Acetyl 


1052.2 


1052.6 


8.5 


c 


H 




(Aig3,AzaGly7, 














Ajb(Mc)9) 














MS 10 












276 


des(l-2> Acetyl 


997.2 


997.5 


9.4 


c 


H 




(Thr3^zaGly7, 














AiB(Me)9] 














»MS10 












277 


des( 1 -3)-n-HexanO)i- 


952.2 


952.5 


13.4 


c 


1 




[AzaGlv7, 














Aig(Mc)9] 














MS 10 












[0936] 


















TART F 8 










278 


des(l-3)-CycIo 


964.3 


964.5 


13.2 


c 


I 




hexanecarbonyl 














[A2aGly7,Arg 














{Me)9]MS10 












279 


des(1.3)-2- 


1040.2 


1040.5 


20.1 


a 


J 




(Tndol-3-yl) 














ethylcarbamoyl* 














[AzaGly7,Aig 














(Me)9lMSlO 












281 


[D-Tyrl,Pya 


1317.3 


1317.6 


7.8 


c 


E 


















MS 10 












282 


fD-TyrI,Pya 


1317.2 


1317.6 


8 


c 


E 


















MS 10 












283 


[D-Tyrl,D-Asn2, 


1284.3 


1284.7 


12.3 


c 


U 




Cha3-AzaGly7, 














Arg(Me)9] 














MS 10 












284 


fD-Tyrl,D-Asn2, 


1232.2 


1232.6 


8.6 


c 


H 




Thr3,A2aGly7, 














A2g(Me)9]MS10 












285 


[D-Tyrl,Pya(2) 


1279.2 


1279.6 


7.9 


c 


H 




3^zaGly7,ATg 














(Me)9]MS10 












286 


[D-Tyrl,Pya(4) 


1279.2 


1279.6 


7.7 


c 


H 




^ A'rafX^^.T^ Am 

j,/\zavjiy f ,/\rg 














(Me)9]MS10 












287 


[D-Tyrl,D-Ser2, 


1290.1 


1290.6 


11.4 


c 


H 




A2aGly7,Arg 














(Me)9lMS10 












288 


[D-Tyrl,D-His2, 


1340.2 


1340.7 


10.3 


c 


H 




A2aGly?Arg 














(Me)9]MS10 












289 


des(l)-[D-Pya 


1188.2 


1188.6 


10 


c 


H 




(3)2^zaGly7, 














Aiig(Me)9]MS10 












290 


[D-Pya(3)l,D- 


1269.S 


1269.7 


10.9 


c 


H 




Asii2,Cha3, 














AzaGly7,Arg 














(Mc)9]MS10 












291 


[D-Pya(3)l,D- 


1317.4 


1318.7 


12 


c 


H 




Tyr2,Cha3, 














AzaGly7,Arg 














(Me)9]MS10 












293 


[4VP5,CH2NH] 


1288.1 


1288.7 


18.4 


a 


D 



MS 10 
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TABLE 8-continued 



294 


(1V2,CH2NH) 


1288.4 


1288.7 


19.2 


a 


D 




MS 10 












295 


f2V3,CH2NHl 


1288.1 


1288.7 


18.2 


a 


D 




MS 10 












296 


[6V7.cs:nh, 


1332.1 


1332.6 


20.5 


a 


F 




D-Tyrl^ 














(Me)9] 














MS 10 












297 


[D-Tyrl,Thr5, 


1331.2 


1330.7 


11.3 


c 


H 




A2aGly7Aig 














(Me)9] 














MS 10 












298 


[D-Tyrl,D-Asn2, 


1331.1 


1330.7 


11.6 


c 


H 




Thr5^AzaGly7, 














Arg(Mc) 














9JMS10 












[0937] 


















TABLE 9 










299 


[1W2,CH2NH. 


1303.4 


1330.7 


11.3 


c 


D-i- H 




AzaGlyT^ig 














(Me)9] 














MS 10 












300 


[1^2,CH2NH, 


1303.4 


1303.7 


10.8 


c 


D+ H 




D-Trp3^\za 














GlyT^jg 














CMe)9]MS10 












301 


[D-Tyrl,Ala 


1329.4 


1329.6 


9 


c 


H 




(2-Qiji)3,Aza 














Gly7,Arg 














(Mc)9]MSl0 












302 


[D-Tyrl,D-Pya 


1 279.4 


1279.6 


7.6 


c 


H 




(4)3^zaGly7, 














Arg 














(Me)9]MS10 












303 


fD-Tyrl,D-Asn2, 


1279.4 


1279.6 


7.6 


c 


H 




Pya(4)3, 














AzaGly7,Arg 














(Me)9]MS10 












304 


[I>-Asn2,Pya 


1279.4 


1279.6 


7.7 


c 


H 




(4)3AzaGIy7, 














Arg(Me)9] 














MS 10 












305 


des(l>[D-Tyr2, 


1165.4 


1165.6 


8 


c 


H 




D-Pya(4)3, 














A2aGly7Aig 














CMe)9]MS10 












306 


[D-Pya(4)l,D- 


1269.5 


1269.5 


10.8 


c 


H 




Asn2,Cha3, 














AzaGly7,Arg 














(Mc)9]MSl0 












307 


[7^^8,CH2NH. 


1302.2 


1302.7 


17.9 


a 


D-f E 




D-Tyrl^ 














(Me)9] 














MS 10 












308 


[6W7,CH2NH, 


1302.3 


1302.7 


18.1 


a 


D+ E 




D-Tyrl^ 














(Me)91 














MSIO 












310 


[Naj9]MS10 


1288.8 


1288.6 


19.4 


a 


E 


311 


[Nar(Me)9]MS10 


1302.3 


1302.6 


19.5 


a 


E 


312 


[Haj(Me)9]MS10 


1330.2 


1330.7 


19.5 


a 


E 


313 


[Dab9jMS10 


1246.1 


1246.6 


19.3 


a 


A 


314 


[Orn9]MSl0 


1260.2 


1260.6 


19.3 


a 


A 


315 


des(l)-[D-Asn2, 


1121.3 


1121.6 


11.4 


c 


H 




Cha3^za 














Gly7^(Me) 














9]MS10 












316 


[D-Tyrl,D-Asn2, 


1250.5 


1250.6 


17 


a 


H 



Thj3,Aza 



us 2006/024105 1 Al Oct. 26, 2006 

79 



TABLE 9-continued 



Gly7^(Mc) 








9^he(4F)10] 








MS 10 








317 (I>TyTl,D-Asn2, 


1297.4 1297.6 16.4 


a 


H 


Pya(4)3, 








AzftGly?^ 








(Mc)9,Phe(4F) 








10]MS10 








318 ID-Tvrl^ 


1335.4 1335.6 19 


a 


H 


Gly7^(Me) 
















(4F)10]MS10 









[0938] 



TABLE 10 



319 t6V7.NHCO, 

(Me)9] 
MS 10 

322 dcs(l-3>3-PyridylpiDpionyl- 
fAzaGly7, 

Aig(Me)9] 
MS 10 

323 des(l-3)-4-IniidazoJeaceiyi- 
[AzaGly?, 
Arg(Mc)9lMSI0 

324 des(l-3>-4-PipcridinccarboivI- 
[AzaGly7,Ajg 
(Me)9lMS10 

325 des(l-3>l-Pipcridineacetyl- 
[AzaGIy7, 
An5(Me)9lMSIO 

326 des(l-3>l-Meiiiylpipcridinio- 
1- 

acetyl-[A2aGly7, 

ATg(Me) 

9]MS10 

327 dcs(l-3)-l-Pyridiiiioacctyl- 
[Aza 

Gly7^(Mc) 
9]MS10 

328 des(l-3>D-Glucroiiyl- 
[Azii 

Gly7, 

Aig(Me)9]MS10 
375 H2N(CH2)2 
Gly-[D-Tyrl, 
Aig(Mc)9]MS10 

385 dcs(lHD-1Vr2, 
D-P>'a(4)3, 
AzaGly7,Ajg 
(Me)9,Trpl0l 
MS 10 

386 des(l-3)-3-PyTidylpropionyl- 
[AzaGly7, 

Ajg(Mc)9, 
TiplOjMSIO 

387 Dap-ID-Tyri, 
Arg(Me)9]MSlO 

397 MeNHCS-Sar- 

[D-Tyrl,AjB 

{Me)9]MS10 
400 (S).l-(Quino!in. 

8-yl-carbamoyl)- 

4-thiapeiitylcarbamoyl- 

(D-Tyrl, 

ATg(Me)9] 

MS 10 

a: 0-70% 

AoCN/35 min. 



1316.3 1316.7 18.7 

987.4 987.5 8.09 

962.5 962.5 7.87 
965.5 965.5 7.69 
979.5 979.5 8.52 
993.4 993.6 8.71 

973.4 973.5 8.09 

1030.2 1030.5 7.46 

1416.4 1416.7 17.3 
1204.4 1204.6 8.3 

1026.4 1026.2 8.5 

1402.7 1402.7 17.0 

1461.2 1460.7 20.0 

1617.9 1617.7 21.7 
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TABLE 10-continued 



flowl ml/mm » 

Wakosil-il 

5C18 

HG(4.6 X 100 mm) 
b:0-70% 
AoCN/35 min, 
flowl ml/min, 
YMC ODS 

AM-301(4.6 X 100 mm) 



[0939] 



TABLE U 



c: 20-70% 
AoCN/25 min, 
flowl ml/min, 
YMC ODS 

AM-301(4.6 X 100 mm) 

d: 5-55% 
AcCN/25 min, 
flowl ml/min, 
Wakosil-ll 
5C18 

HG(4.6 X 100 mm) 
Compound No. 1 
alone shows M* 
value. 



Foimulation Example 1 

[0940] 



(1) Compound No. 305 


10.0 mg 


(2) Lactose 


60.0 mg 


(3) Cornstarch 


35.0 mg 


(4) Gelatin 


3.0 mg 


(5) Magnesium stcaratc 


2.0 mg 



[0941] A mixture of 1 0.0 mg of Compound No. 305, 60.0 
mg of lactose and 35.0 mg of cornstarch is passed through 
a sieve of 1 mm mesh for granulation, using 0.03 ml of 10% 
aqueous gelatin solution (3.0 mg as gelatin). The granules 
are dried at 40° C. and sieved again. The granules thus 
obtained are mixed with 2.0 mg of magnesium stearate and 
compressed, llie resulting core tablets are coated with 
sugar-coating of an aqueous suspension of sucrose, titanium 
dioxide, talc and gum arabic. The coated tablets are polished 
with yellow beeswax to obtain coated tablets. 

Formulation Example 2 

[0942] 



(1) Compound No. 305 


10.0 mg 


(2) Lactose 


70.0 mg 


(3) Cornstarch 


50.0 mg 


(4) Soluble starch 


7.0 mg 


(5) Magnesium steaiate 


3.0 mg 



[0943] A mixture of 10.0 mg of Compound 305 and 3,0 
mg of magnesium stearate is granulated in 0.07 ml of an 



aqueous solution of a soluble starch (7.0 mg as soluble 
starch). The granules are dried, and mixed with 70.0 mg of 
lactose and 50.0 mg of cornstarch. The mixture is com- 
pressed to obtain tablets. 

Formulation Example 3 

[0944] 



(1) Compound No. 305 5.0 mg 

(2) Table salt 20.0 mg 

(3) Distilled water to moke the whole volume 2 ml 



[0945] After 5.0 mg of Compound No. 305 and 20.0 mg 
of table salt are dissolved in distilled water, water is added 
to the solution to make the whole volume 2.0 ml. The 
solution is filtered and the filtrate is filled in a 2 ml ampoule 
under aseptic conditions. The ampoule is sterilized and 
sealed to obtain a solution for injection. 

Test Example 1 

Assay for hOT7T175 Receptor Binding Activity 

(1) Preparation of Cy-5-Labeled Metastin (40-54) 

[0946] A synthetic peptide having the 40-54 amino acid 
sequence in the amino acid sequence of the metastin, 
wherein Cy-5 was introduced via the e-amino group of 
lysine located at the amino tenninus and the carboxyl 
terminus was further amidated, was prepared in accordance 
with the synthesis technique of Amersham Bioscience, Lie. 
Using this synthetic peptide, a test for binding inhibition was 
carried out. Sequence: (Cy-5)-KDLPNYNWNSFGLRF- 
NH2 
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(2) Test for Binding Inhibition Using a Test Compound, 
Cy-5-Labeled Metastin (40-54) and hOT7T175-Expressed 
CHO Cell 

[0947] hOT7T175-Expressed CHO cells were cultured in 
MEM-a medium (nucleic acid-free) contairiing lOyo dia- 
lyzcd scrum. The medium was removed and the adherent 
cells were washed with PBS. Then, PBS containing 5 mM 
EDTA was added and the cells were scraped from a flask 
with a cell scraper. After centrifugation, the cells were 
suspended at 1.11x10^ cells/ml in assay buffer (10 mM 
HEPES pH 7.4, 140 mM NaCl, 2.5 mM CaClj, 3 mM 
MgClj, 0.5% BSA, 0.01% NaNj) and Cy-5-labeled metastin 
(40-54) was added to the suspension in a final concentration 
of 1 nM. To each well of a 96-Well Black Clear Bottom Plate 
(Applied Biosystems, Inc.), 10 ^iL of assay buffer containing 
1% dimethylsulfoxide was added to examine total binding, 
10 ^iL of 10 \iM non-labeled peptide (having the same amino 
acid sequence as that of the labeled one) solution diluted 
with assay buffer to examine non-specific binding, and 10 
of a test compound diluted with assay buffer to examine the 
binding inhibition activity of the test compound, respec- 
tively. Furthermore, 90 \iL each of the cell suspension was 
dispensed to each well. An hour after, the level of Cy-5- 
labeled metastin (40-54) bound to the cells was determined 
by the FMAT 8100 HTS system (Applied Biosystems, Inc.). 
The specific binding is a value obtained by subtracting the 
non-specific binding from the total binding. The binding 
inhibition activity of each test compound is shown by a ratio 
of the value obtained by subtracting a value found in the 
presence of a test compound from the total binding, to the 
specific binding. The receptor binding activity of each test 
compound is shown in TABLES 11 through 17. 



TABLE 12 



Coinpd 
No. 




IC5o{M) 


1 


Metastin 


1.7E-07 


3 


MS 10 


6.5E-09 


4 


des(l>MS10 


2.6E-07 


17 


[Pya(4)10]MS10 


6.6E-12 


18 


[Tyr(Me)10]MS10 


7.7E-09 


19 


[Phe(2F)10lMSlO 


8.6E-09 


23 


[Tyr5]MSI0 


4.0E-07 


24 


[LeuSjMSlO 


8.3E-10 


30 


Acetyl-MSlO 


3.1E-08 


31 


Fmoc-MSlO 


9.3E-07 


32 


Leu-Pio-Asn-MSlO 


2.5E-08 


39 


[D-Asn4]MSlO 


8,3E-07 


40 


[D-Tjp3]MS10 


1.9E-08 


41 


[D-Asn2]MS10 


2.1E-07 


42 


[D-Tyrl]MS10 


5.7E-08 


44 


[Lys9]MS10 


1.9E-07 


50 


[Ala7]MS10 


1.9E-07 


54 


des(l-2>Fmoc-MS10 


4.5E-07 


57 


[Asp2]MSl0 


l.OE-07 


S8 


nVr2]MS10 


1.6E-08 


59 


[Lcu2]MS10 


3.4E-07 


60 


[Pya(3)10]MS10 


1.7E-07 


61 


[Phc(4F)l0]MSl0 


i.3E-08 


67 


[Ala3lMS10 


2.7E-08 


68 


[Leu3]MS10 


7.7E-09 


69 


[Ser3jvlS10 


8.3E-08 


70 


[Asp3]MSl0 


2.0E-07 


71 


fLys3iMS10 


6.6E-08 


72 


[Alal]MSl0 


5.4E-07 


73 


[LculjMSlO 


2.2E-07 


75 


(Aspl]MS10 


8.8E-07 



[0948] 



TABLE 13 



77 


[ Phc(4CK) 1 0]M S 1 0 


7.4E-09 


78 


rTrDCCH0^3 Phe/4CNU0TVS!0 


2.5E-08 


82 


^A^o^Vfe^Q1MS10 


4.1E-09 


83 


r ArBrMe-.)asv9lMSl 0 


2.5E-08 


97 


rHniQlMSin 
1 ricir7jiviik3 1 V 


3.7E-07 


101 




l.OE-07 


105 


^ IS ICO _^Vii9 I v 


8.8E-07 


107 




1.2E-07 


109 


fTvrlOlMSlO 


2.3E-08 


1 10 




2.4E-08 


111 


[Phe(F5)10]MS10 


1.4E-07 


112 


[ChalO]MS10 


3.7E-07 


114 


des(l-3)-3-(3-Iiido]yl)propionyI-MS10 


5.5E-07 


128 


[10^',CSNH]MS10 


5.5E-08 




f Am/'Xyfo 'WvOlVfRlfl 

[ Alg^iVlC2jSyVjiVlo I \) 


8 3E-08 


130 


(Phe(4CI)10]MS10 


4.2E-08 


131 


[Phe(4NH2)10]MS10 


1.2E-07 


132 


[Phe(4NO2)10]MS10 


9.3E-08 


133 


[Nal(l)10]MS10 


3.3E-07 


134 


[TiplOjMSlO 


l.lE-07 


141 


[D-Tyrl ,Ais(Me)9]MS10 


S.lE-08 


142 


f D-Tyri ,D-Tip3/iiB(Me)9]MS ! 0 


2.6E-08 


143 


(D-TIp3w^JB(Me)9]MS10 


7.7E-09 


145 


des(l-2)-Fmoc-[Ar«(Me)9]MS10 


1.2E-07 


146 


[10q^CSNH,D-Ty^l]MS10 


3.7E-07 


150 


[Tyr6]MS10 


3.2E-07 


151 


[Nal(l)6]MS10 


3.0E-07 


152 


[NaJ(2)6]MS10 


1.8E-07 


153 


[phe(F^)6]MS10 


3.9E-07 


154 


[Phe(4F)6]MS10 


6.0E-08 


156 


[Cha6jMS10 


4.9E-08 


163 


164'7,CH2NH]MS10 


2.5E-07 


166 


[6»V7,CSNH].MS10 


9.4E-09 


169 


[ D-Ty r 1 ,Ala3^g(Mc)9]MS 1 0 


1.6E-07 


170 


[D-Tyr I ,Scr3^(Mc)9JMS 1 0 


2.6E-07 



[0949] 

TABLE 14 



171 


[ D-TVrl ,Cha3 Ajs(Mc)9JMS 1 0 


1.1E~07 


174 


[D-Tyrl ^(Me)9Jipl0]MS 1 0 


4.2E-07 


176 


iAzaGly7]MS10 


5.2E-08 


181 


[D-Tyrl ,Cha3,6^(Mc)9]MS10 


1.9E-08 


182 


[D-Tyrl ,Cha3,6^(Me)9,TiplO]MS10 


9.8E-08 


186 


[Trp(CHO)10]MS10 


4.6E-07 


187 


[Abu8]MS10 


7.2E-07 


189 


[Ala(3-Bzt)10]MS10 


2.3E-.07 


190 


[D-TyrUCha3^zaGly7,Arg(Me)91MS10 


1.2E-08 


191 


f D-Tyrl ,Scr3^zaG]y7,AiK(Me)9]MS10 


3.0E-07 


192 


[D-Tyrl,ArB(Et)9]MS10 


5.3E-07 


193 


[D-Tyrl, Arg(n-Pr)9]MS10 


9.2E-07 


194 


[D-Tyrl,Aig(Ac)9]MS10 


2.1E-07 


197 


[Phe(3F)10]MS10 


1.7E-07 


198 


[Phe(3,4F2)10]MS10 


1.7E-07 


199 


[Phe(3,4a2)10lMS10 


4.7E-07 


200 


[Phe(3CF3)10]MS10 


3.4E-07 


201 


[Ala(2-Qui)10]MS10 


8.2E-07 


203 


[D-Tyrl ,Cha6 Aig(Me)9JMSl 0 


3.7E-08 


204 


[D-iyrl ^la7^B(Me)9]MS 10 


6.8E-07 


205 


[D-Tyrl ,Thr3^g(Me)93MS 10 


2.6E-07 


206 


[D-Tyr 1 ,Ile3 ^(Me)9]MS 1 0 


8.5E-08 


208 


[D-Tyrl ,Thr4^g(Mc)9]MS 10 


8.3E-07 


210 


[ D-Ty r 1 , Ala4^g(Me)9]MS 1 0 


7.3E-07 


211 


[D-Tyr 1 ,Thr5vArg(Mc)9]MS 10 


4.4E-08 


212 


[D-Tyr 1 ,Ala5^g(Mc)9]MS 10 


3.6E-08 


213 


[D-1Vrl,Val8Arg(Me)9]MS10 


1.9E-07 


214 


[D-Tyrl, Gln2Arg(Me)9]MSl0 


3.9E-07 


215 


[ D-Tyr 1 ,Thr2 Arg(Me)9]MS 1 0 


2.5E«07 


216 


dcs(l )-[D- Asii2^(Mc)9jMS 1 0 


7.0E-07 


217 


des(l HD-Tyr2 Arg(Me)91MS 1 0 


2.5E-07 


220 


[Aig(Et)9]MS10 


3.3E-07 
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TABLE 14-continued 



221 (D-Tyrl,Tlu3,AzaGly7Arg(Me)9]MS10 9.5E-08 

222 des(lHI>Tyr2A2aGly7,\rg(Me)9]MS10 3.3E-08 

223 des(l-2>[D-Trp3Ai-g(Me)9]MSlO 7.6E-07 



[09S0] 



TABLE 15 



224 


des(l HD-Tyr2 4>Tip3^(vMe)9]MS 10 


1.4E-07 


225 


des(lHD-Asn24>-Trp3^AjX(Mc)9lMSI0 


4.1E-07 


226 


des(l >( D-Tyr2 ,Ser3, Ais(Me)9]MS 1 0 


l.OE-07 


227 


des(lHl>Tyr2,Thr3^(Me)9lMSlO 


4.8E-08 


228 


des(l )-[D-Tyr2 J!e3^(Me)9]MS 10 


4.0E-08 


229 


[D-Tyrl , Val3^g(Me)9]MS 10 


1.3E-07 


230 


[D-Tyrl ,I>Asn2 Arg(Me)9]MSl 0 


2.5E-07 


231 


[D-Tyr 1 ,D-Asn2 J>.Trp3 ,Arg{Mc)9]MS10 


5.5E-08 


232 


[D-TyrUAzaGly7^(Me)9>lS10 


4.9E-08 


233 


[D-Tyr 1 ,Ile3 A^aGly 7^Ajg(Me)9]MSl 0 


2.3E-08 


234 


[D-Tyrl,Vai3A2aGiy7,Aig(Me)9]MS10 


4.7E-08 


235 


[D-Tyr 1 , Ala3 . AzaG ly 7 ^(Me)9]M S 1 0 


l.OE-07 


236 


[D-Tyrl,D-Tip3A2aGly7^(Me)9]MS10 


4.2E-08 


237 


(D-Tyr UD-Asn2A7aGly7^rg(Me)9]MS 10 


2.7E-08 


238 


[D-Tyr 1 ,D-Asn2 ,D-Tip3 ^zaGly 7^Arg(Me)9]MS 1 0 


4.9E-08 


239 


des(l )-[D-Tyr2,Ser3,A2aGly7 Arg(Me)9]\4Sl 0 


1.2E-07 


240 


des(l >[D-Tyr2 Jle3^Gly7 ^(Me)9]MS 1 0 


1.7E-08 


241 


des(] >[D-Tyr2,Thr3^zaGly7^^rg(Me)9]MS 1 0 


5.6E-08 


242 


des(l HD-Tyr2,D-Tip3^Gly7^(Mc)9]MS 10 


7.0E-08 


244 


[D-Tyrl,Phc3 AzaGly7,Aig(Me)9]MS 10 


7.7E-08 


245 


[D-Tyrl,Nai(l )3,AzaGIy7 Arg(Me)9]MSl 0 


9.8E-08 


246 


[D-Tyrl,Nal(2)3,AzaGly7Arg(Me)9]MS10 


7.1E-09 


247 


[D-Tyrl,Phc(2C))3,AzaGly7^{Me)9]MS10 


4.5E-08 


248 


[D-TyTl,Plie(3Cl)3,A2aGly7^(Me)9]MS10 


5.8E-08 


249 


f D-Tyrl ,Phe(4CI)3,AzaGly7^(Me)9]MSl 0 


I.5E-07 


250 


[D-Tyr 1 ,Phe(4NH2)3,AzaGly7^(Mc)9]MS 10 


3.7E-09 


251 


(D-Tyrl ,Pya(3)3^zaGly7Ai'g(Me)9]MS 10 


8.7E-08 


252 


[D-Tyr 1 ,D-Ala3^zaGly7,Arg(Me)9]MS 10 


5.8E-07 


253 


f D-Tyrl ,Pro3 A7aGiy7^ig(Mc)9>lS 10 


2.7E-08 


254 


des(l >[D-Tyr2 J»he3^Gly7 AJg(Me)9]MSl 0 


ME-08 


255 


dcs(l )-[D-Tyr2,Nal(2)3^2aGly7^(Mc)9]MSl 0 


3.3E-08 


256 


des(l)-[D-Pya(3)2,Phe3w\zaGly7^(Me)9]MS10 


2.2E-08 


257 


[D-Tvrl,D-Asn2,Phc3,AzaGly7^(Me)9]MS10 


4.0E-08 


258 


[D-Pya(3)l AzaGly7,Arg(Mc)9]MSlO 


9.0E-08 


259 


[D-Alal,AzaGly7^(Me)9]MS10 


2.5E-07 



[0951] 

TABLE 16 



260 


des(l -3>3-(3-IndoIyl)propionyI- 


3.2E-07 




(AzaGly7,Arg(Me)9]MS10 




261 


t7y8,CH2NH]MS10 


3.9E-07 


265 


des(l -3)-Indole-3-carboxyl- 


9.5E-08 




[A2aGly7,AJg(Me)9]MS 10 




266 


dcs(1.3).Indo!c-3-acetyl-[AzaGly7^(Mc)9]MS10 


2.3E-07 


267 


des( 1 -3>-4-(3-IndoIyl)bulyryI- 


3.6E-07 




[AzaGly7,Aig(tvre)9lMS10 




268 


des(l-3)-Diphcnylacetyl-[AzaGly7^(Me)9]MS10 


5.5E-07 


269 


des(l -3)-3-Phenylpropionyi- 


4.7E-07 




lA2aGly7^(Me)9p^S 10 




270 


Endo-Phe5a-[D- 


1.5E-08 




Tyrl ,Phc3^Gly7AJB(Me)9]MS10 




271 


dcs( 1 -2>[ AzaG]y7 Arg(Me)9]MS 1 0 


1.2E-07 


272 


des(l -2)-Acetyl-[AzaGly7 Aig(Me)9]MS 10 


5.4E-07 


273 


des(l -2>Amidino-[ AzaGly 7^g(Mc)93MS 10 


3.0E-07 


275 


des(l-2)-Acetyl-[Arg3,AzaGiy7»Aig(Me)9]MS10 


4.1E-07 


276 


des( 1 -2)- Accty l-[Thr3 ^2iiGly7^g(Mc)9]MS 10 


4.8E-07 


277 


des( 1 -3 )- n-Hexanoy l-[ AzaGly7 ^(Me)9]MS 1 0 


5.4E-08 


278 


des( 1 -3)-CyclohcxaJlecarbo^yl- 


l.lE-07 




[AzaGly 7^(Me)9]MS 1 0 




279 


des(l-3)-2-(Indo[-3-yl)ethylcaibamoyl- 


2.9E-08 




[AzaGly7,Aig(Me)9]MSlO 





TABLE 16-coniinued 



281 


[ D- Ty r 1 ,Pya(2)6^(Mc)9]M S 1 0 


2.3E-07 


283 


[D-Tyr 1 ,D-Asn2.Cha3 ^Gly7^(Me)9]MS 1 0 


6.9E-10 


284 


[D-Tyrl ,D-Asn2 Jhr3^zaGly7 AJB(Me)9]MSl 0 


3.4E-08 


285 


[D-Tyrl, Pya(2)3^Gly7^(Mc)9]MS 10 


4.0E-08 


£oO 




L7E-08 


287 


[D-Tyrl ,D.Scr2^Gly7^(Me)9>1S10 


2.3E-09 


288 


[D-Tyrl,D-His2^Glv7^(Me)9]MS 10 


7.2E-H 


289 


(D-P>'a(3)2 AzaGly 7^ig(Mc)9lMS 10-(2 - 1 0) 


8.4E-09 


290 


[D-Pya(3)l .I> Asn2,Cha3^Gly 7,Aig(Me)9jMS 1 0 


1.4E-09 


291 


[I>P>a(3)l,D-Tyr2,Cha3^2aGly7,Aig(Me)9]MS10 


4. IE- 10 


294 


[ly2,CH2NH]MS10 


3.0E-08 


295 


[2y3,CH2NH]MS10 


6.8E-07 


296 


[6y7,CSNH,D-Tyrl ,Arg(Me)9]MSl0 


1.4E-08 


297 


[I>Tyr 1 ,Thr5^2aGly7,Arg(Mc)9]MS 1 0 


9.3E-10 


298 


(D-Tyrl ,D-Asn2 JhrS^Gly 7 AJg(Me)9]MS 10 


2.5E-10 


299 


( 1 *2,CH2NII,A2aGly7^(Mc)9>MS 10 


1.2E-09 


300 


[ 1 »l'2,CH2NH,D-Trp3^zaGly7^(Me)9]-MS 1 0 


3.8E-09 


301 


[D-Tyr 1 ^Ia(2-Qui)3^zaGly7Afg(Me)9]MS 1 0 


1.5E-08 


[0952] 








TARl F 1 7 




302 


[D-Tyrl ,D-Pya(4)3,AzaGly7^rg(Me)9]MSl 0 


7.7E-09 


303 


[D-Tyr 1 ,D-Asn2,Py a(4)3^2aG!y 7,Ajg(Me)9]MS 10 


5.0E-10 


304 


[D-Asn2,Pya(4)3,AzaGly7Arg(Me)9]MS10 


5.0E-09 


305 


des(l)-[D-Tyr2,D- 


1.3E-09 




r ya(4 ) J , AzaOly / ,Arg( Me ;y JM i> 1 U 




306 


[D-P>*a(4)l,I>Asn2,Cha3^G]y7,Ajg(Me)9]MS10 


4.4E-09 


307 


[ 7 WS.CHjNH, D-Tyrl ^(Me)9jMS10 


6.4E-08 


308 


[6*7,CH2NH,D-Tyrl^(Me)9]MS10 


3.5E-07 


310 


(Naj9]MS10 


3.1E-07 


311 


[Nai(Mc)9]MSiO 


4.7E-07 


312 


[Har(Mc)9]MS10 


l.OE-07 


313 


[Dab9]MS10 


6.9E-07 


314 


[Om9]MS10 


4.7E-07 


316 


[D-Tyr UD- 


2.6E-08 




Asn2 ,Thr3^G]y7^(Me)9 J>he(4F)10]MS 10 




317 


[D-Tyr 1, D- 


2.1E-09 




Asn2,Pya(4)3^Gly7 Arg(Me)9,Phe(4F)l 0]MS 1 0 




318 


[D-Tyrl ,A2aGly7 AiK(Mc)9,Phe(4F)l OJMS 10 


9.9E-10 


319 


[6*7.NHCO,D-Tyrl ^\ig(Me)9]MSl 0 


9.7E-09 


322 


dcs(l-3)-3-Pyridylpropionyl- 


5.4E-08 




( AzaGly7^g(Mc)9]MS 1 0 




323 


des(l -3)-4-Imidazolcaccty 1- 


2.8E-07 




[ AzaGly 7,Arg(Me)9lMS 1 0 




328 


des(l -3)- D-Gtucuronyl-[ AzaGly7^(Me)9]MSl 0 


4.7E-07 



Test Example 2 

Assay for Intracellular Ca Ion Level-Increasing Activity 
Using FLIPR 

[0953] In accordance with the method described in J PA 
2000-312590, the intracellular Ca ion level-increasing activ- 
ity was measured using FLIPR. 

[0954] The stable expression cell line hOT7T175 was 
acquired by transduction of expression plasmid pAK- 
rOT175 for animal cells into CHO/dhfr" cells, using Cell- 
Phect Transfection Kit (Amersham Pharmacia Biotech, 
hic). First, 240 jiL of Buffer A (attached to CellPhect 
Transfection Kit) was added to 9.6 of plasmid DNA 
dissolved in 240 ^L of distilled water, followed by stirring. 
After setding the mixture for 10 minutes, 480 jiL of Buffer 
B (attached to CellPhoct Transfection Kit) was added to the 
mixture, which was vigorously stirred to forni DNA-con- 
taining liposomes. Then, 4x10^ CHO/dhfr" cells (obtained 
from ATCC) were inoculated on a 60 mm Petri dish. After 
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culturing the cells in Ham's F-12 medium (Nissui Seiyaku 
Co., Ltd.) supplememed with 10% fetal bovine serum (BIO 
WHITTAKER, Inc.) at 37° C. for 2 days in 5% carbon 
dioxide gas, 480 of the liposomes were dropwise added 
to the cells in the Petri dish. Aflcr culturing the cells at 37° 
C. for 6 hours in 5% carbon dioxide gas, Uie cells were 
washed twice with serum-free Ham's F-1 2 medium and 3 ml 
of 15% glycerol was added to the cells in the Petri dish to 
treat for 2 minutes. The cells were again washed twice with 
serum-free Ham's F-12 medium followed by incubation in 
Ham*s F-12 medium supplemented with 10% fetal bovine 
senmi at 37° C. for 15 hours in 5% carbon dioxide gas. The 
cells were dispersed by trypsin treatment and recovered 
from the Petri dish, llie recovered cells were inoculated on 
a 6-well plate in 1.25x10'* cells/well and incubation was 
initiated at 37° C. in Dulbecco's modified Eagle medium 
(DMEM) medium (Nissui Seiyaku Co., Ltd.) containing 
10% dialyzed fetal bovine serum (JRH BIOSCIENCES, 
Inc.) under 5% carbon dioxide gas. The plasm id-transfected 
CHO transformants grew in the medium but the non- 
trans fected cells gradually died. The medium was 
exchanged on Days 1 and 2 to remove the cells died. 
Approximately 20 colonies of the CHO transformants that 
kept growing on Days 8 to 10 aAer the incubation were 
isolated. From the cells in these colonies, cells showing high 
reactivity with the ligand peptide metastin (hereinafter 
merely referred to as hOT7T175/CHO) were selected to 
provide for the following experiment. 

[0955] The intracellular Ca ion level -increasing activity of 
the synthetic peptide in hOT7T175/CHO was determined 
using FLIPR (Molecular Devices, Inc.). 

[0956] hOT7T175/CHO was subcuhured in DMEM 
supplemented with 10% dialyzed fetal bovine serum (here- 
inallcr abbreviated as dFBS) and provided for the experi- 
ment (hereinafter abbreviated as 10% dPBS/DMEM). The 
hOT7T175/CHO was suspended in 10%. dFBS-DMEM in 
1 5x1 0 cells/ml. The suspension was inoculated on a 96-well 
plate for FLIPR (Black Plate Clear Bottom, Coster, Inc.) at 
200 ^L each (3.0x10* cells/200 jiL/well), followed by incu- 
bation at 37° C. overnight in a 5% COj incubator (hcrein- 
aller simply referred to as the cell plate). Then. 21 ml of 
HANKS/HBSS (9.8 g of HANKS, 0.35 g of sodium hydro- 
gencarbonate, 20 ml of IM HEPES; after adjusting the pH 
to 7.4 with IN sodium hydroxide, the mixmre was sterilized 
by filtration), 210 ^l of 250 mM Probenecid and 210 pJ of 
fetal bovine serum (FBS) were mixed (HANKS/HBSS- 
Probenecid-FBS). 

[0957] Furthermore, 2 vials of Fluo3-AM (50 ^ig/vial) 
were dissolved in 21 i^iL of dimethylsulfoxide and 21 ^iL of 
20% Pluronic acid, llie resulting solution was added to and 
mixed with 10 ml of HANKS/HBSS-Probenecid-FBS 
described above. After the culmre medium was removed, the 
mixture was dispensed onto the cell plate in 100 \iL each/ 
well, followed by incubation at 37° C. for an hour in a 5% 
CO2 incubator (pigment loading). The peptide was dissolved 
in dimethylsulfoxide in 1x10"^ M. The peptide solution was 
diluted with HANKS/HBSS containing 2.5 mM Probenecid, 
0.2% BSA and 0.1% CHAPS. The dilution was transferred 
to a 96-well plate for FLIPR (V-Bottom plate, Coster, Inc.) 
(hereinafter referred to as a sample plate). After completion 
of the pigment loading onto the cell plate, the cell plate was 
washed 4 times with wash buifer, which was obtained by 
adding 2.5 mM Probenecid to HANKS/HBSS, using a plate 



washer. After the washing, 100 fiL of wash bufler was left. 
The cell plate and the sample plate were set in FLIPR and 
0.05 ml of a sample from the sample plate was automatically 
transferred to the cell plate with the FLIPR device to 
promote the cell response. A change in intracellular calcium 
ion level for 180 seconds was measured with passage of 
time. Tables 18 through 22 show the intracellular Ca ion 
level-increasing activity [expressed by a specific activity to 
metastin (U54)]. 



TABLE 18 



Compd. No. 


Specific A 


MClaslill ^1— 




Mciasiui ^•♦3— 


10 


17 


5 


18 


1 


19 


2 


24 




30 


10 


31 


2 


32 


10 


40 


30 


41 


10 


42 


30 


45 


1 


50 


30 


53 


1 


54 


5 


55 


5 


56 




74 


1 


75 




76 




78 


10 


79 


1 


87 


I 


88 




97 


10 


98 


'/^ 


101 


10 


105 


1 


109 


20 


110 


20 


111 


3 


112 


2 


114 


3 



[0958] 



TABLE 19 



128 


10 


130 


10 


131 


3 


132 


10 


133 


3 


134 


30 


141 


10 


142 


2 


143 


3 


144 


I 


146 


10 


151 


1 


152 


5 


154 


5 


156 


2 


163 




166 


5 


169 


2 


170 




171 


10 


172 
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TABLE 19-continuecl 





173 




1 




174 




10 




176 




5 




182 




5 




187 




1 




189 




10 




190 




10 




192 




1 




193 




001 




194 




1 




187 




10 




198 




10 




199 




3 




200 




10 


[0959] 


















201 




1 




203 




10 




204 




5 




205 




10 




206 




10 




207 








208 




1 




209 




V& 




210 




1 




211 




10 




212 




10 




213 




2 




214 




10 




215 




10 




216 




1 




217 




20 




220 




5 




222 




5 




224 




2 




224 




1 




224 




1 




224 




I 




228 




5 




229 




1 




230 




10 




231 




1 




232 




3 




233 




1 




234 




1 




235 




1 




236 




2 




237 




3 




238 




1 




241 




1 




242 




2 


[0960] 












TABLE 21 






244 




1 




245 




1 




246 




2 




247 




1 




248 




2 




249 




I 




250 








254 








255 








256 




1 




257 




3 




258 




2 



TABLE 21 -continued 



259 




1 


260 




5 


261 




1 


265 




3 


266 




2 


267 




2 


268 




1 


269 




3 


270 






271 




1 


272 




2 


273 




5 


274 




1 


277 




2 


278 




2 


279 




5 


281 




»/i 


284 




1 


286 




2 


287 




2 
I 


288 
289 




1 


290 




1 


[0961] 


TABLE 22 




291 




2 


294 




10 


295 




1 


296 




3 


297 




1 


298 




5 


299 




5 


300 




5 


301 




1 


302 




2 


303 




5 


304 




3 


305 




5 


306 




2 


307 




1 


308 




2 


310 




3 


311 




I 


312 




3 


314 






315 




1 


316 




1 


317 




I 


318 




5 


319 




3 


322 




1 


323 




1 


375 




2 


385 




10 


386 




7 


387 




1 


397 




5 



Test Example 3 

Assay for Cell Growth Inhibition Activity in hOT7T175- 
Expressed CHO Cells 

[0962] hOT7T175-Expressed CHO cells (hereinafter 
hOT7T175) were cultured in DMEM supplemented with 
10% dialyzed FBS (hereinafter 10% dFBS/DMEM), which 
was used for the following assay. The hOT7T175 was 
suspended in 10% dFBS/DMEM at 10,000 cells/ml. The 
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cells were plated on a 96 well plate at 100 ^L each/well 
(1,000 cells/well), followed by culturing overnight at 37° C. 
in a 5% CO, incubator. On the following day. the medium 
was removed and 90 \iL of 10% dFBS/DMEM supple- 
mented with 0.5% BSA (hereinafter, 0.5% BSA/10% dFBS/ 
DMEM) was added. Subsequently, 10 \iL of a soiuiion of 
metastin or a metastin derivative in 0.5% BSA/10% dFBS/ 
DMEM was added to each well, followed by culmring at 37° 
C. in a 5% COj incubator for 3 days. After 10 jiL of Cell 
Counting FCit-8 solution (Dojin Chemical Laboratory) was 
added to each well, incubation was performed at 37° C. in 
a 5% COj incubator for 4 hours and absorbance was mea- 
sured at 450 nm. 

[0963] The cell inhibition activities of Metastin (1-54), 
Metastin (45-54) and synthetic compound are shown in 
Table 23. 



TABLE 23 



Compd 




No. 


IC3o(M) 


305 


8.94E-09 


232 


9.67E-09 


286 


I.83E-08 


303 


4.12E-08 


322 


7.I9E-08 


141 


8.70E-08 


1-54 


2.12E-07 


45-54 


8.51 E-06 



•Numerals 1-54 and 45-54 denote Metastin (1-54) and Metastin (45-54), 
respectively. 



Test Example 4 

Assay for Chemotaxis Inhibition Activity in hOT7T175- 
Expressed CMO Cells 

[0964] The hOT7T175-expressed CHO cells (hereinafter 
hOT7T175) were cultured in DMEM supplemented with 
10% dialyzed FBS (hereinafter 10% dl'BS/DMEM), which 
was provided for assay. Also, a 24-well 6.5 mm Transwell 
(pore size of 8.0 |xm) (COSTAR) was treated with fibronec- 
tin by the following method. Specifically, 0.5 ml of 1 ^g/ml 
bovine fibronectin (Yagai Co., Ltd.) was added to the upper 
and lower chambers of Transwell. After settling the mixture 
at room temperature for 10 minutes, the fibronectin solution 
was removed and further air-dried. After washing with 
DMEM 3 times, hOT7T175 was suspended in DMEM 
containing 0.5% BSA (hereinafter 0.5% BSA/DMEM) at a 
density of 2.5x10*^ cells/ml. Metastin or a metastin deriva- 
tive was diluted with 0.5% BSA/DMEM. After 600 ^L of 
0.5% BSA/DMEM supplemented with 20% FBS (or 0.5% 
BS.A/DMEM for negative control) was added to the lower 
chamber of Transwell, and 50 ^L of the cell suspension and 
50 ^L of the metastin or a metastin derivative dilution (or 
0.5% BSA/DMEM for positive control) were added to the 
upper chamber. After incubation at 37° C. in a 5% COj 
incubator for 7 hours, the culmre medium was removed and 
the upper side of the filter was wiped with a cotton swap 
wetted with phosphate-buffered saline to remove all cells on 
the upper side of the filter. The filter was fixed and stained 
with DifQuick (International Reagents Corporation) and the 
cells migrated toward the lower side of the filter were 
counted. The chemotaxis inhibition activity is shown in 
FIG. 1. 



Test Example 5 

Evaluation of Tumor Growth Inhibition Activity 

[0965] ITie tumor growth inhibition effect of Metastin 
(1-54) (hereinafter referred to as Metastin) and Compounds 
(Compound Nos. 305 and 322) in vivo was evaluated using 
tumor-bearing mice with human colonic carcinoma-derived 
cell line SW620. 

[0966] AJza osmotic pump (0.25 ^iL/hour, 1 4 days release, 
Model 1002) filled with 100 ^L each of 1 mM Metastin, 0.1 
mM and 1 mM Compoimds dissolved in distilled water 
(Otsuka Joryusui K..K.) and distilled water as a vehicle was 
subcutaneously embedded in the back of BALB/cAnN-nu 
mice (6 weeks old, female, Charles River Japan, Inc.) under 
ether anesthesia to initiate continuous administration for 14 
days. The number of experiments was n» 10 in the Metastin 
group and the vehicle group and n»l 1 in the both Compound 
groups. On the following day, human colonic carcinoma- 
derived cell line SW620 (ATCC) was dissolved in 20 mM 
phosphate buffered saline (pH 7.2)(PBS) containing 200 \xL 
of 0.1 5M NaCl at a density of 2x10* cells. The resulting 
solution was subcutaneously injected into the left flank of 
the mice above. The day when the cells were injected was 
made Day 0. Tumor was measured with an electronic caliper 
every other or 2 other days during Days 4 to 13 from the cell 
administration, and mmor size was calculated by the fol- 
lowing equation: (shorter diameter )^xlonger diameter/2. As 
shown in FIG. 2, the Metastin group (24 lunol/day/mousex 
14 days) showed a significant effect of tumor growth inhi- 
bition on Day 6, when compared to the vehicle group. On the 
other hand, the Compound No. 322 group showed a signifi- 
cant tumor growth inhibition activity in a Vio dose (2,4 
nmol/day/mousex 1 4 days) of Metastin from Days 6 to 8. 
Also, the Compound No. 322 group (24 nmol/day/mousex 
1 4 days) receiving the same dose as that of Metastin showed 
a significant tumor growth inhibition activity from Days 6 to 
11, when compared to the vehicle group and on Day 11, 
showed a significant tumor growth inhibition activity even 
when compared with the Metastin group. The foregoing 
results reveal that Metastin shows the effect of tumor growth 
inhibition in vivo as well and Compound No. 322 has the 
effect of tumor growth inhibition by 10 times higher than 
with Metastin. 

[0967] The results of Compound No. 305 are also shown 
in FIG. 3. The Metastin group (24 nmol/day/mousex 14 
days) showed a significant effect of tumor growth inhibition 
from Days 5 to 7, when compared to the vehicle group. On 
the other hand, the Compound No. 305 group (2.4 nmol/ 
day/mousexl4 days) receiving a Vw dose as that of Metastin 
showed a significant tumor growth inhibition activity from 
Days 5 to 11, when compared to the vehicle group. Further- 
more, the Compound No, 305 group (24 imiol/day/mousex 
1 4 days) receiving the same dose as that of Metastin showed 
a significant effect of tumor growth inhibition from Days 5 
to 9 and on Day 1 1 , when compared to the vehicle group, 
revealing that Compoimd No. 305 also shows the in vivo 
effect of tumor growth inhibition of 10 times higher than 
with Metastin. 

Test Example 6 
Hyperglycemic Effect of Metastin 

[0968] In order to study the effect of Metastin on glucose 
level by peripheral administration, an operation was per- 
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formed in free moving animal to collect blood. Mature male 
Wistar rats (weighing 210-230 g at the time of operation) 
were anesthetized by intraperitoneal injection of 50 mg/kg 
pentobarbital. The animal was taped dorsally to the dissec- 
tion pad and the IcA jugular vein was exposed. A polyeth- 
ylene lube Sr*35 (inner diameter of 0.5 mm, outer diameter 
of 0.9 mm, Natsume Seisakusho Co., Ltd.) was cut into a 
length of about 30 cm and filled up with 200 units/ml of 
heparinated saline. The mbe was then inserted into the 
jugular vein to a depth of about 4.5 cm and fixed. The other 
end of the tube was subcutaneously inserted into the back to 
expose at the jugular (back). 

[0969] After the operation, the animal was maintained 
overnight. Prior to administration of Mctastin, 300 ^1 of 
blood was drawn through a 1 ml tuberculin syringe with a 
25-gauge needle (both by Terumo Co., Ltd.). To prevent 
blood clotting, 3 ^1 of BQiO KlU/ml aprotinin solution con- 
taining 3 mg/ml EDTA had been previously filled in the 
syringe. Otsuka saline or 1 mL saline solution of Metastin 
(1 7, 80 or 1 70 nmol) was intravenously injected in a dose of 
1 mL/kg through the tube. Blood was collected from the 
jugular vein by 300 \i\ each 0, 5, 15, 30 and 60 minutes 
starting from the intravenous injection. The collected blood 
was cenirifiiged (13,000 rpm, 5 minutes) with a high speed 
refrigerated centrifuge (MR-150, Tomy Seiko Co., Ltd.) to 
recover the supernatant (plasma). Glucose level in blood was 
measured using Fuji Drychem 3500 (FUJI FILM). As shown 
in FIG. 4, the metastin group showed a significant hyper- 
glycemic effect (p<0.005, n"5) in blood dose-dependently 
(17-170 nmol/kg) from 5 minutes after the intravenous 
injection, when compared to the control group. In the blood 
glucose level, a prolonged period of time (30 minutes at 
maximum) with an increase of the maximum level was 
noted, as the dose of metastin increased. 

Test Example 7 

Effect of Promoting Pancreatic Glucagon Secretion by 
Metastin 

[0970] In order to study the mechanism of Metastin for the 
effect of increasing glucose level in blood, effects of metas- 
tin on the level of blood glucagon, insulin, corlicoslcrone 
and thyroid hormone (T3) known as hormones affecting 
glucose level in blood were examined. An operation was 
performed in I'ree moving mature Wistar male rats (weighing 
260-3000 g at the time of operation) to collect blood. After 
the operation, the animal was maintained overnight. Prior to 
administration of Metastin, 300 ^1 of blood was drawn 
through a 1 ml tuberculin syringe with a 25-gauge needle 
(both by Terumo Co., Ltd.). To prevent blood clotting, 3 ^1 
of 300 KJU/ml aprotinin solution containing 3 mg/ml EDTA 
had been previously filled in the syringe. Otsuka saline or a 
saline solution of Metastin (80 nmol/mL) was intravenously 
injected in a dose of 1 mL/kg through the tube. Blood was 
collected from the jugular vein by 300 jil each 1 , 3, 5 and 1 5 
minutes starting from the intravenous injection. The col- 
lected blood was centrifiiged (13,000 rpm, 5 minutes) with 
a high speed refrigerated centrifuge (MR-150, Tomy Seiko 
Co., Ltd.) to recover the supernatant (plasma). Glucagon 
level in blood was measured using a glucagon kit "Daiichi" 
(Daiichi Radioisotope Laboratories Ltd.), insulin level in 
blood using rat insulin [^^^1] assay system (Amersham 
Biosciences), corticosterone level in blood using rat corti- 
costerone [^"1] assay system (Amersham Biosciences), 



thyroid hormone (^'^) in blood using T-3.R1A beads (Din- 
abott Co. Ltd.), and glucose level in blood using Fuji 
Drychem 3500 (FUJI FILM). As shown in FIG. 5, the 
Metastin group showed a significant effect of increasing 
glucagon level in blood 1 minute after the injection, when 
compared to the control group. Tne significant effect of 
increasing glucagon level continued until 5 minutes after the 
injection. On the other hand, in the blood insulin level (FIG. 
6), corticosterone level in blood (FIG. 7) and thyroid 
hormone (T3) level in blood (FIG. 8), no change was noted 
by the injection of Metastin. Based on these results and the 
observed increase in blood glucagon level followed by blood 
glucose level (FIG. 9), the effect of increasing blood glucose 
level by intravenous injection of Metastin was considered to 
be induced by stimulation of glucagon secretion by metastm. 

Test Example 8 

Hypoglycemic Effect of Metastin Derivatives 

[0971] The effect of the metastin derivatives KiSS305 
(Compound No. 305) and KiSS322 (Compound No. 322) on 
blood glucose level and blood glucagon level was examined. 
An operation was performed in free moving mature Wistar 
male rats (weighing 260-3000 g at the time of operation) in 
a manner similar to TEST EXAMPLE 1 to collect blood. 
After the operation, the animal was maintained overnight. 
Prior to administration of the metastin, 300 |il of blood was 
drawn through a 1 ml tuberculin syringe with a 25-gauge 
needle (both by Terumo Co., Ltd.). To prevent blood clot- 
ting, 3 ^1 of 300 KJU/ml aprotinin solution containing 3 
mg/ml EDTA had previously been filled in the syringe. 
Otsuka saline or a saline solution of the metastin (80 
lunol/mL) was intravenously injected in a dose of 1 mL/kg 
through the tube. Blood was collected from the jugular vein 
by 300 jd each 2, 5, 15, 30, 45 and 60 minutes starting from 
the intravenous injection. The collected blood was ccnlri- 
fuged (1 3,000 rpm. 5 minutes) with a high speed refrigerated 
centrifuge (MR-150, Tomy Seiko Co., Ltd.) to recover the 
supernatant (plasma). Glucose level in blood was measured 
using Fuji Drychem 3500 (FUJI FILM) and glucagon level 
in blood was measured using a glucagon kit "Daiichi" 
(Daiichi Radioisotope Laboratories Ltd.), as in TEST 
EX.AMPLE 1 or 2. As shown in FIG. 10, both compounds 
showed an increase in the blood glucose level. Also, both 
compounds showed an increase in the blood glucagon level, 
as shown in FIG. 11. 

Test Example 9 

Induction of Ovulation by Human Metastin in Immature 

Rats 

[0972] Equine chorionic gonadotropin (eCG, serotropin, 
Dainippon Pharmaceutical Co., Ltd.) was dissolved in saline 
(Otsuka Pharmaceutical Co., Ltd.) in a concentration of 100 
lU/mL. Using a 1 mL tuberculin syringe with a 26-gauge 
needle (both by Terumo Co., Ltd.), eCG was subcutaneously 
injected into the dorsal area of female Wistar rats of 23 days 
old after birth (Charles River Japan, Inc.) in a dose of 10 
lU/animal, during 9:30 to 10:00 AM. As shown below, the 
animal was grouped 47 to 48 hours after the eCG injection 
and the drugs were injected to these groups, respectively. 

[0973] Group A (5 rats): Human chorionic gonadotropin 
(hCG, gonadotropin, Dainippon Pharmaceutical Co., Ltd.) 
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was dissolved in saline at 100 lU/mL and the solution was 
subcutaneously injected into the back in a dose of 20 
lU/animal. 

[0974] Group B (5 rats): Human metastin was dissolved in 
saline at 100 nmol/mL and the solution was subcutaneously 
injected into the back in a dose of 20 nmol/animal. 

[0975] Group C (5 rats): Human metastin was dissolved in 
saline at 33.3 nmol/mL and the solution was subcutaneously 
injected into the back in a dose of 6.67 mnol/animal. 

[0976] Group D (6 rats): Saline was subcutaneously 
injected into the back in a dose of 200 ^lyanimal. 

[0977] After administration of the drugs described above, 
the animal was sacrificed by decapitation after 24 to 25 
hours to recover blood, bilateral oviducts and uterus. In 
collecting the blood, 90 jiL of 10 KIU/mL aprotinin solution 
(Trasylol, Bayer) containing 3 mg/ml EDTA had been pre- 
viously filled in a tube for recovery to prevent blood clotting. 
After blood recovery, the blood was thoroughly blended and 
the mixture was centrifuged at 2,000 G for 25 minutes. The 
supernatant was recovered and used as a plasma sample. 

[0978] The number of oocytes was counted as follows. 

[0979] Where retained oocytes in the oviducal ampulla 
were confirmed by stereomicroscopic observation of the 
oviduct, the ampulla was punctured with a 27-gauge syringe 
needle (Terumo) to retrieve the oocytes. After granulosa 
cells surrounding the oocytes were removed by trypsin 
treatment, the number of oocytes was counted. Where the 
retained oocytes in the oviducal ampulla were not confirmed 
by stereomicroscopic observation of the oviduct, a 27-gauge 
syringe needle with the polished tip was inserted into the 
tubal ostium and more than 400 of saline was flushed into 
the oviduct and uterine for rinsing. Then, the presence or 
absence of oocytes in the effluent was observed. 

[0980] The number of oocytes obtained is shown in 
TABLE 24. 



TABLE 24 




Group A 


Group B 


Group C 


Group D 


1 


36 


29 


29 


0 


2 


35 


56 


39 


0 


3 


40 


17 


32 


0 


4 


42 


25 


22 


0 


5 


35 


32 


16 


0 


Average 


37.6 


31.8 


27.6 


0.00 


number of 










ova 










Standard 


3.21 


14.65 


8.91 


0.00 


deviation 











[0981] In the table, numerals 1 to 5 indicate rat identifi- 
cation niunber. 

[0982] In Group A, which is a multipurpose superovula- 
tion treatment group, ovulation of 37.6 oocytes in average 
per rat was confinned. In Groups B and C receiving the 
metastin, ovulation of 31.8 and 27.6 oocytes in average, 
respectively, were confirmed. Turning to Group D receiving 
saline, the number of oocytes was 0.6 in average, indicating 
that voluntary ovulation was little observed in the absence of 
ovulation stimulation. 



[0983] The level of estradiol contained in the plasma 
collected from the rats shown in TABLE 22 was determined 

by radioimmunoassay (DPC-Estradiol Kit; Diagnostic Prod- 
ucts Corporation). The results are shown in FIG. 12. 

[0984] The results reveal that among Groups A, B and C, 
there is no difference in the level of estradiol contained in 
plasma, showing that the level of estradiol was extremely 
high only in Group D receiving saline. 

[0985] The level of progesterone contained in plasma was 
determined by radioimmunoassay (DPC. Progesterone; 
Diagnostic Products Corporation). The results are shown in 

no. 13. 

[0986] The results reveal that the level of progesterone 
was highest in Group A and in Groups B and C, the blood 
level was approximately half that of Group A and that the 
progesterone level was extremely low in Group D. 

[0987] In general, the major steroid hormone produced in 
rat mouse and human ovaries is estrogen in the mature phase 
of ovarian follicle, whereas the hormone is progesterone 
after ovulation was induced. It is understood actually from 
the resuhs in FIG. 12 and FIG. 13 that Group D receiving 
saline maintained the state where estrogen was highly pro- 
duced, because of no induction of ovulation; whereas in 
Group A receiving hCG, production of estrogen increased. 
In Groups B and C, which are groups receiving the metastin, 
the plasma estrogen level was very low but the level of 
progesterone increased, indicating that the metastin induced 
ovulation in the rat ovary via its normal ovulatory process. 
It is considered that since the progesterone level in Groups 
B and C was lower than in Group A, the metastin would have 
a milder ovarian stimulation, when compared to hCG. 

Test Example 10 

Gonadotropin-Releasing Effect of Human Metastin in 
Immature Rats 

[0988] Human metastin dissolved in saline in a concen- 
tration of 33.3 nmol/mL was subcutaneously injected into 
the dorsal area of female Wistar rats of 25 days old after birth 
(Charles River Japan, Inc.) in a dose of 200 jiL/animal, i.e., 
6.67 nmol as human metastin, during 9:00 to 10:00 AM. 
Prior to the metastin injection and 1, 2 and 4 hours after the 
injection, the animal was decapitated to recover blood. In 
recovery of blood, 90 p.L of 1 0 KIU/mL aprotinin solution 
(Trasylol, Bayer) containing 3 mg/mL EDTA had been 
previously filled in a centrifijging tube for recovery to 
prevent blood clotting. After blood recovery, the blood was 
thoroughly blended and the mixture was centrifuged at 
2,000 G for 25 minutes. The supernatant was recovered and 
used as a plasma sample. The levels of FSH (follicle- 
stimulating hormone), LH (luteinizing hormone) and 
progesterone contained in the plasma were determined by 
radioimmunoassay (Rat Follicle Stimulating Hormone 
(rFSH) [^^^1] Biotrack Assay System with Magnetic Sepa- 
ration, Rat Luteinizing Hormone (rLH) [^^^I] Biotrack 
Assay System with Magnetic Separation, both by Amersham 
Biosciences, and DPC. Progesterone by Diagnostic Products 
Corporation). 

[0989] The results obtained by monitoring changes in the 
FSH level in blood from the immamre rat by the metastin 
injection are shown in FIG. 14. One hour after the metastin 
injection, the blood FSH level began to significantly 
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increase and reached the maximum after 2 hours. While a 
decrease in the blood FSH level was noted after 4 hours, the 
FSH level was still maintained higher than the level prior to 
the injection. 

[0990] The results obtained by monitoring changes in the 
LH level in blood from the immature rat by the metastin 
injection are shown in FIG. 15. Similarly to the case of FSH, 
the blood LH level began to significantly increase 1 hour 
after and reached the maximum after 2 hours. While a 
decrease in the blood LH level was noted after 4 hours, the 
LH level was still maintained higher than the level prior to 
the injection. 

[0991] The results obtained by monitoring changes in the 
progesterone level in blood from the immature rat by the 
metastin injection are shown in FIG. 16. Reflecting the 
increase of blood LH level, the progesterone level began to 
increase slowly 1 hour after the metastin injection and 
showed a significantly higher level than the level prior to the 
injection 2 hours after. 

[0992] The results of FIG. 14 and FIG. 15 reveal that 
peripheral administration of the metastin induces release of 
gonadotropin such as FSH, LH, etc. The induction of 
ovulation by the metastin demonstrated in TEST 
EXAMPLE 9 is considered to be mediated by this gonadot- 
ropin release, particularly LH release. 

[0993] The effect of inducing ovulation demonstrated in 
TEST EXAMPLE 9 is an action in rats receiving eCG but 
the effect in this TEST EX.AMPLE shows the results 
obtained using nude rats. No eCG pretreatment is required 
for the effect of releasing gonadotropin by the metastin. 

[0994] The results shown in FIG. 16 mean that the release 
of gonadotropin by the metastin injection imparts physi- 
ological stimulation also to the ovaiy, resuhing in increasing 
the production of progesterone. 

Test Example 11 

Gonadotropin-Releasing Effect of Human Metastin in 
Mature Male Rats 

[0995] Human metastin dissolved in saline in a concen- 
tration of 1 75 nmol/mL was subcutaneously injected into the 
dorsal area of male Wistar rats of 1 1 weeks old after birth 
(Charles River Japan, Inc.) in a dose of 200 joL/animal, i.e., 
35 nmol as human metastin, during 10:30 to 1 1 :30 AM. Prior 
to the metastin injection and 1, 2 and 4 hours after the 
injection, the animal was decapitated to recover blood. In 
recovery of blood, 300 jiL of 10 KJU/m]L aprotinin solution 
(Trasylol, Bayer) containing 3 mg/mL EDTA had been 
previously filled in a centrifuging tube for recovery to 
prevent blood clotting. After blood recovery, the blood was 
thoroughly blended and the mixturc was centrifuged at 
2,000 G for 25 minutes. The supernatant was recovered and 
used as a plasma sample. The levels of FSH (follicle- 
stimulating hormone), LH (luteinizing hormone) and test- 
osterone contained in the plasma were determined by radio- 
immunoassay (Rat Follicle Stimulating Hormone (rFSH) 
['^^I] Biotrack Assay System with Magnetic Separation, Rat 
Luteinizing Hormone (rLH) ['^^I] Biotrack Assay System 
with Magnetic Separation, both by Amersham Biosciences, 
and DPC.Total Testosterone by Diagnostic Products Corpo- 
ration). 



[0996] The results obtained by monitoring changes in the 
blood FSH level in rats by the metastin injection are shown 
in FIG. 17. One hour after the metastin injection, the blood 
FSH level began to significantly increase and reached the 
maximum after 2 hours, and even after 4 hours, still main- 
tained a higher state. 

[0997] The resuhs obtained by monitoring changes in the 
blood LH level in rats by the metastin injection are shown 
in FIG. 18. Similarly to the case of FSH, the blood LH level 
began to significantly increase 1 hour after and reached the 
maximum after 2 hours. While a decrease in the blood LH 
level was noted after 4 hours, the LH level was still 
maintained higher than the level prior to the injection. 

[0998] The results obtained by monitoring changes in the 
blood testosterone level in rats by the metastin injection arc 
shown in FIG. 19. The testosterone level showed a rapid 
increase in 1 hour after the metastin injection. While a 
decrease in the blood testosterone level was noted after 2 and 
4 hours, the testosterone level was still maintained at both 
points of time, which was higher than the level prior to the 
injection. 

[0999] The results of FIG. 17 and FIG. 18 reveal that 
peripheral administration of metastin induces release of 
gonadotropin such as FSH, LH, etc. in male rats. In view of 
the results of TEST EXAMPLE 9, the metastin is considered 
to be an extremely important factor in both female and male 
rats, in stimulating the release of gonadotropin. 

[1 000] The results shown in FIG. 19 mean that the release 
of gonadotropin by the metastin injection imparts physi- 
ological stimulation also to the testis, resulting in increasing 
the production of testosterone. 

[1001] From these results it is considered that administra- 
tion of metastin would stimulate the testis mediated by 
release of gonadotropin. This suggests that metastin possibly 
affects the male reproductive function including seminal 
maturation, hormone secretion, etc. 

Test Example 12 
Stability of Compound in Blood 

[1002] Blood was drawn from Balb/c mice (female) of 8 
weeks old, settled at 37** C. for 30 minutes and centriftjged 
at 13000 rpm for 10 minutes to give the serum as the 
supernatant. The serum thus obtained was frozen-stored at 
-80° C. 

[1003] The stability test was performed by addition of 5 
nmol of Compound (5 \iL of aqueous solution) to 45 fiL of 
serum and then settlement of the mixture at 37° C. ITie 
settlement was made at 3 points of time, including 2, 1 0 and 
30 minutes. The sample after the settlement was boiled for 
3 minutes and cooled on an ice bath. After 200 \iL of 
acetonitrile/water (3/1) was added to the sample, the mixture 
was ultrasonicated for 5 minutes and then centriftiged at 
5000 rpm for 1 minute. After 1 50 jiL of the supernatant was 
diluted with 250 [xL of distilled water, insoluble matters were 
removed by filtration through a filter having a pore size of 
0.45 \xm and 200 ^L of the filtrate was applied on HPLC (220 
nm) to detennine the peak area of Compound. A ratio of the 
peak area to the area when Compound was treated for 0 
minute under the same conditions was calculated as a mean 
value in 4 respective runs to determine the residual ratio. 
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Next, by taking the calculated residual ratio on the ordinate 
and the time on the abscissa, a graph was prepared and 
approximated by an exponential ftinction. Thus, the time 
when the residual ratio reached 50% was deteimined to be 
a half life. 

[1004] The preparative HPLC used was the LC-VP series 
manufactured by Shimadzu Corporation and Wakosil-Il 
5C18 HG (4.6 mmxlOO mm) manufactured by Wako Pure 
Chemical Industries, Ltd. was used as the coliunn. Eluant A 
(0.1% TFA-coniaining water) and eluant B (0.1% TFA- 
containing acetonitrile) were used as eluants. Analysis was 
performed by linear density gradient clution (25 minutes) at 
a flow rate of 1.0 ml/min, using eluants A/B: 100/0-0/50. 

[1005] the compounds examined in the experiment and the 
t,/2 (min) values are shown in TABLE 25. 



TABLE 25 



Conqiound No. 


Xif2 (min) 




22.5 


3 


0.6 


42 


0.7 


82 


1.8 


134 


2.4 


141 


8.7 


232 


28.2 


286 


57.5 


296 


47.2 


305 


66.6 


308 


13.2 


319 


33.0 


322 


94.2 



Test Example 13 

Induction of CMiIation in Immature Rat Using Metastin 

Derivatives 

[1006] Equine chorionic gonadotropin (eCG, serotropin, 
Dainippon Pharmaceutical Co., Ltd.) was dissolved in saline 
(Otsuka Pharmaceutical Co., Ltd.) in a concentrdtion of 100 
lU/mL. Using a 1 mL tuberculin syringe with a 26-gauge 
needle (both by Terumo Co., Ltd.), eCG was subcutaneously 
injected into the dorsal area of female Wistar rats of 23 days 
old after birth (Charles River Japan, Inc.) in a dose of 10 
lU/animal, during 9:00 to 10:00 AM. As shown below, the 
animal was grouped 47 to 48 hours after the eCG injection 
and the drugs were given to these groups, respectively. 

[1007] Group A (5 rats): Human chorionic gonadotropin 
(hCG, gonadotropin, Dainippon Pharmaceutical Co., Ltd.) 
was dissolved in saline at 100 lU/mL and the solution was 
subcutaneously injected into the back in a dose of 20 
lU/aniraal. 

[1008] Group B (5 rats): Compound No. 305 was dis- 
solved in saline at 33.3 nmol/mL and the solution was 
subcutaneously injected mto the back in a dose of 6.7 
nmol/animal. 

[1009] Group C (5 rats): Compound No. 305 was dis- 
solved in saline al 10.0 nmol/mL and the solution was 
subcutaneously mjected into the back in a dose of 2.0 
nmol/animal. 

[1010] Group D (5 rats): Compound No, 322 was dis- 
solved in saline at 33.3 nmol/mL and the solution was 
subcutaneously injected into the back in a dose of 6.7 
nmol/animal. 



[1011] Group E (5 rats): Compound No. 322 was dis- 
solved in saline at 10.0 nmol/mL and the solution was 
subcutaneously injected into the back in a dose of 2.0 
nmol/animal. 

[1012] Group F (6 rats): Saline was subcutaneously 
injected into the back in a dose of 200 nL/animal. 

[1013] After administration of these drugs, the animal was 
sacrificed by decapitation after 24 to 25 hours to recover 
blood, bilateral oviducts and uterus. In collecting the blood, 
90 nL of 10 KIU/mL aprotinin solution (Trasylol, Bayer) 
containing 3 mg/ml EDTA had been previously filled in a 
tube for recovery to prevent blood clotting. After blood 
recovery, the blood was thoroughly blended and the mixture 
was centriftiged at 2.000 G for 25 minutes. The supernatant 
was recovered and used as a plasma sample. 

[1014] The number of ooc)tes was counted by referring to 
the method described in Eur. J. Endocrinol., 138, 594-600 
(1998). That is, where retained oocytes in the oviducal 
ampulla were confirmed by stereomicroscopic observation 
of the oviductj the ampulla was punctured with a 27-g9uge 
syringe needle (Terumo) to retrieve the oocytes. After granu- 
losa cells surrounding the oocytes were removed by trypsin 
treatment, the number of oocytes was counted- Where the 
retained oocytes in the oviducal ampulla were not confirmed 
by stereomicroscopic observation of the oviduct, a 27-gauge 
syringe needle with the polished tip was inserted into the 
tubal ostium and more than 400 ^L of saline was flushed into 
the oviduct and uterine for rinsing. Then, the presence or 
absence of oocytes in the efiQuent was observed. 

[1015] 'l*he number of oocytes thus obtained is shown in 
FIG. 20. In Group A, which is a multipurpose superovula- 
tion treatment group, the number of oocytes was 38.0 in 
average per rat. In Groups B, C and D, the number of 
oocytes was 32.6, 29.4 and 29.6 oocytes in average, respec- 
tively, indicating that ovulation was substantially equivalent 
to Group A. Turning to Group E receiving 2.0 rmiol of 
Compound No. 322, 3 out of 5 rats were ovulated and the 
number of oocytes was 1 1.6 in average, which was less than 
Group A. Further in Group A for negative control, no 
ovulation was observed at all. 

[1016] The results of FIG. 20 reveal that for induction of 
ovulation equivalent to hCG, al least 2.0 nmol/animal of 
Compound No. 305 and at least 6.7 nmol/animal of Com- 
pound No. 322 should be administered. 

[1017] The results obtained by measuring the level of 
estradiol contained in plasma are shown in FIG. 21. llie 
level of estradiol in blood was measured by radioimmunoas- 
say (DPC.Estradiol Kit, lalron, Inc.). As shown in FIG. 21, 
no difference was found among Groups A, B, C and D in 
terms of estradiol and only Group F showed a higher level. 
Group E had a tendency to show a higher level in rats with 
no ovulation induction. 

[1018] llie results obtained by measuring the level of 
progesterone contained in plasma are shown in FIG. 22. The 
level of progesterone in blood was measured by radioim- 
munoassay (DPC.Progesterone, latron. Inc.). As shown in 
FIG. 22, the level of progesterone in blood was the highest 
in Group A and in Groups B, C and D, the progesterone level 
showed less than a half of the level in Group A. Groups E 
and F showed a very low level. 



us 2006/0241051 Al 



90 



Oct. 26, 2006 



[1019] 'Vhe results of FIG. 21 and FIG. 22 reveal that by 
administenng more than 2.0 nmol/animal of Compound No. 
305 and more than 6.7 nmol/animal of Compound No. 322, 
normal differentiation from estrogen-producing granulosa 
cells to progesterone-producing luteal cells was induced. 
Furthermore, when Compound No. 305 or KiSS-322 was 
administered, the progesterone level was lower than in the 
hCG administration, suggesting that the stimulating effect of 
these derivatives on ovary would be milder than that of hCG. 

INDUSTRIAL APPLICABILITY 

[1020] The metastin derivative of the present invention, its 
salts, or prodrugs thereof have excellent blood stability, in 
addition to excellent cancer metastasis inhibiting action or 
cancer growth inhibiting action and are useful as agents for 
preventing/treating cancers (e.g., lung cancer, gasdric cancer, 
liver cancer, pancreatic cancer, colorectal cancer, rectal 
cancer, colonic cancer, prostate cancer, ovarian cancer, cer- 
vical cancer, breast cancer, etc.). The metastin derivative of 
the present invention, its salts, or prodrugs thereof have an 
effect of regulatii^ a function of the pancreas and are useful 
as drugs for preventing/treating pancreatic diseases (e.g., 
acute or chronic pancreatitis, pancreatic cancer, etc.). The 
metastin derivative of the present invention, its salts, or 
prodrugs thereof have an elTect of regulating a function of 
the regulating a function of the placenta and are useful as 
drugs for preventing/treating choriocarcinoma, hydatid 
mole, invasive mole, miscarriage, fetal hypoplasia, abnor- 
mal glucose metabolism, abnormal lipid metabolism or 
labor induction. 



[1021] ITie metastin receptor agonist including the metas- 
tin derivative of the present invention, its salts, or prodrugs 
thereof have effects of increasing blood glucose, promoting 
pancreatic glucagon secretion or promoting urine formation 
and are useful as drugs for preventing/treating obesit>', 
hy-periipemia, type 11 diabetes mellitus, hypoglycemia, 
hypertension, diabetic neuropathy, diabetic nephropathy, 
diabetic retinopathy, edema, urinary disturbances, insulin 
resistance, unstable diabetes, fatty atrophy, insulin alleigy, 
insulinoma, arteriosclerosis, thrombotic disorders or lipo- 
toxicity. 

[1022] In addition, the metastin derivative of the present 
invention, its salts, or prodrugs thereof have excellent elTects 
of promoting gonadotropic hormone secretion, promoting 
sex hormone secretion or inducing or promoting ovulation, 
etc. and are useful as low-toxic and safe drugs, e.g., gonadal 
function-improving agents, agents for preventing/treating 
hormone-dependent cancer (e.g., prostate cancer, breast can- 
cer), infertility, endometriosis or myoma of the uterus, 
ovulation inducers or stimulators, gonadotropic hormone 
sccrctagoguc agents, sex hormone sccrctagogue agents, etc. 

[1023] Moreover, the melaslin derivative of the present 
invention, its salts, or prodrugs thereof are useful as agents 
for preventing/treating Alzheimer*s disease, mild cognitive 
impairment, etc. 



SEQUENCE LISTING 



<160> NUMBER OF SEQ ID NOS: 22 

<210> SEQ ID NO 1 

<211> LENGTH: 54 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 1 

Gly Thr Ser Leu Sex Pro Pro Pro Glu Ser Ser Gly Ser Arg Gin Gin 
15 10 15 

Pro Gly Leu Ser Ala Pro His Ser Arg Gin lie Fro Ala Pro Gin Gly 
20 25 30 

Ala Val Leu Val Gin Arg Glu Lys Aap Leu Pro Asn Tyr Asn Trp Asn 
35 40 45 

Ser Phe Gly Leu Arg Phe 
50 



<210> SEQ ID NO 2 

<211> LENGTH: 162 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 2 

ggtacttctc tgtctccgcc gccggaatct tctggttctc gtcagcagcc gggtctgtct 60 

gctccgcact ctcgtcagat cccggctccg cagggtgctg ttctggttca gcgtgaaaaa 120 

gacctgccga actacaactg gaactctttc ggtctgcgtt tc 162 
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-continued 



<210> SEQ ID NO 3 

<211> LENGTH: 152 

<212> TYPE: PRT 

<213> ORGANISM: HU8 mUBCUlus 

<400> SEQUENCE: 3 

Met Tyr Leu Arg Phe Gly Val Asp Val Cys Ser Leu Ser Pro Trp Lys 
5 10 15 

Glu Thr Val Asp Leu Pro Leu Pro Pro Arg Met lie Ser Met Alo Ser 
20 25 30 

Trp Gin Leu Leu Leu Leu Leu Cys Val Ala Thr Tyr Gly Glu Pro Leu 

35 40 45 

Ala Lys Val Ala Pro Gly Ser Thr Gly Gin Gin Ser Gly Pro Gin Glu 
50 55 60 

Leu Val Asn Ala Trp Glu Lys Glu Ser Arg Tyr Ala Glu Ser Lys Pro 
65 70 75 80 

Gly Ser Ala Gly Leu Arg Ala Arg Arg Ser Ser Pro Cys Pro Pro Val 
85 90 95 

Glu Gly Pro Ala Gly Arg Gin Arg Pro Leu Cys Ala Ser Arg Ser Arg 

100 105 110 

Leu lie Pro Ala Pro Arg Gly Ala Val Leu Vol Gin Arg Glu Lys Asp 
115 120 125 

Leu Ser Thr Tyr Aan Trp Aan Ser Phe Gly Leu Arg Tyr Gly Arg Arg 
130 135 140 

Gin Ala Ala Arg Ala Ala Arg Gly 

145 150 



<210> SEQ ID NO 4 

<211> LENGTH: 456 

<212> TYPE; DNA 

<213> ORGANISM: Mus musculus 

<400> SEQUENCE: 4 



atgtatctga 


gatttggcgt 


tgatgtctgc 


agcctgagtc cctggaagga gactgtagac 


60 


ctgccccttc 


ctcccagaat 


gatctcaatg 


gcttcttggc agctgctgct tctcctctgt 


120 


gtcgccacct atggggagcc 


gctggcaaaa 


gtgaagcctg gatccacagg ccagcagtcc 


180 


ggaccccagg 


aactcgttaa 


tgcctgggaa 


aaggaatcgc ggtatgcaga gagcaagcct 


240 


gggtctgcag 


ggctgcgcgc 


tcgtaggtcg 


tcgccatgcc cgccggttga gggccccgcg 


300 


gggcgccagc 


ggcccctgtg 


tgcctcccgc 


agtcgcctga tccctgcgcc ccgcggagcg 


360 


gtgctggtgc 


agcgggagaa 


ggacctgtcc 


acctacaact ggaactcctt cggcctgcgc 


420 


tacggcagga 


ggcaggcggc 


gcgggcagca 


cggggc 


456 



<210> SEQ ID NO 5 

<211> LENGTH: 156 

<212> TYPE: PRT 

<213> ORGANISM: Mus musculus 

<400> SEQUENCE: 5 

Met Tyr Leu Arg Phe Gly Val Asp Val Cys Ser Leu Ser Pro Trp Lys 
5 10 15 



Glu Thr Val Asp Leu Pro Leu Pro Pro Arg Met He Ser Met Ala Ser 
20 25 30 
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Trp Gin Leu Leu Leu Leu Leu Cys Val Ala Thr Tyr Gly Glu Pro Leu 
35 40 45 

Ala Lys Val Ala Pro Leu Val Lys Pro Gly Ser Thr Gly Gin Gin Ser 
50 55 60 

Gly Pro Gin Glu Leu Val Asn Ala Trp Glu Lys Glu Ser Arg Tyr Ala 
65 70 75 eO 

Glu Ser Lys Fro Gly Ser Ala Gly Leu Arg Ala Arg Arg Ser Ser Pro 

85 90 95 

Cys Pro Pro Val Glu Gly Pro Ala Gly Arg Gin Arg Pro Leu Cys Ala 
100 105 110 

Ser Arg Ser Arg Leu He Pro Ala Pro Arg Gly Ala Val Leu Val Gin 
115 120 125 

Arg Glu Lys Asp Leu Ser Thr Tyr Asn Trp Asn Ser Phe Gly Leu Arg 
130 135 140 

Tyr Gly Arg Arg Gin Ala Ala Arg Ala Ala Arg Gly 
145 150 155 



<210> SEQ ID NO 6 

<211> LENGTH: 468 

<212> TYPE: DNA 

<213> ORGANISM: Hus musculus 

<400> SEQUENCE: 6 

atgtatctga gatttggcgt tgatgtctgc agcctgagtc cctggaagga gactgtagac 60 

ctgccccttc ctcccagaat gatctcaatg gcttcttggc agctgctgct tctcctctgt 120 

gtcgccacct atggggagcc gctggcaaaa gtggcacctt tggtgaagcc tggatccaca 180 

ggccagcagt ccggacccca ggaactcgtt aatgcctggg aaaaggaatc gcggtatgca 240 

gagagcaagc ctgggtctgc agggctgcgc gctcgtaggt cgtcgccatg cccgccggtt 300 

gagggccccg cggggcgcca gcggcccctg tgtgcctccc gcagtcgcct gatccctgcg 36 0 

ccccgcggag cggtgctggt gcagcgggag aaggacctgt ccacctacaa ctggaactcc 42 0 

ttcggcctgc gctacggcag gaggcaggcg gcgcgggcag cacggggc 468 



<210> SEQ ID NO 7 

<211> LENGTH: 130 

<212> TYPE: PRT 

<213> ORGANISM: Rattus ep. 

<4 00> SEQUENCE: 7 

Met Thr Ser Leu Ala Ser Trp Gin Leu Leu Leu Leu Leu Cys Val Ala 
5 10 15 

Ser Phe Gly Glu Pro Leu Ala Lys Net Ala Fro Val Val Asn Pro Glu 
20 25 30 

Pro Thr Gly Gin Gin Ser Gly Pro Gin Glu Leu Val Asn Ala Trp Gin 
35 40 45 

Lys Gly Pro Arg Tyr Ala Glu Ser Lys Pro Gly Ala Ala Gly Leu Arg 

50 55 60 

Ala Arg Arg Thr Ser Pro Cys Pro Pro Val Glu Asn Pro Thr Gly His 

65 70 75 80 

Gin Arg Pro Pro Cys Ala Thr Arg Ser Arg Leu He Pro Ala Pro Arg 
85 90 95 

Gly Ser Val Leu Val Gin Arg Glu Lys Asp Met Ser Ala Tyr Asn Trp 
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100 105 no 

Asn Ser Phe Gly Leu Arg Tyr Gly Arg Arg Gin Val Ala Arg Ala Ala 
115 120 125 

Arg Gly 
130 



<210> SEQ ID NO 8 

<211> LENGTH: 390 

<212> TYPE: DNA 

<213> ORGANISM; Rattus sp. 

<400> SEQUENCE: 8 

atgacctcgc tggcttcttg gcagctgctg cttctcctct gtgtggcctc ttttggggag 60 

ccactggcaa aaatggcacc tgtggtgaac cctgaaccca caggccaaca gtccggaccc 120 

caggaactcg ttaatgcctg gcaaaagggc ccgcggtatg cagagagcaa gcctggggct 180 

gcaggactgc gcgctcgccg aacatcgcca tgcccgccgg tggagaaccc cacggggcac 240 

cagcggcccc cgtgtgccac ccgcagtcgc ctgatccctg cgccccgcgg atcggtgctg 300 

gtgcagcgcg agaaggacat gtcagcctac aactggaact cctttggcct gcgctacggc 360 

aggaggcagg tggcgcgggc ggcacggggc 390 



<210> SEQ ID NO 9 

<211> LENGTH: 398 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 9 

Met His Thr Val Ala Thr Ser Gly Pro Asn Ala Ser Trp Gly Ala Pro 
5 10 15 

Ala Asn Ala Ser Gly Cys Pro Gly Cys Gly Ala Asn Ala Ser Asp Gly 

20 25 30 

Pro Val Pro Ser Pro Arg Ala Val Asp Ala Trp Leu Val Pro Leu Phe 
35 40 45 

Phe Ala Ala Leu Met Leu Leu Gly Leu Val Gly Asn Ser Leu Val He 
50 55 60 

Tyr Val He Cys Arg His Lys Pro Met Arg Thr Val Thr Asn Phe Tyr 
65 70 75 80 

He Ala Asn Leu Ala Ala Thr Asp Val Thr Phe Leu Leu Cys Cys Val 
85 90 95 

Pro Phe Thr Ala Leu Leu Tyr Pro Leu Pro Gly Trp Val Leu Gly Asp 
100 105 110 

Phe Met Cys Lys Phe Val Asn Tyr He Gin Gin Val Ser Val Gin Ala 

115 120 125 

Thr Cys Ala Thr Leu Thr Ala Met Ser Val Asp Arg Trp Tyr Val Thr 
130 135 140 

Val Phe Pro Leu Arg Ala Leu His Arg Arg Thr Pro Arg Leu Ala Leu 
145 150 155 160 

Ala Val Ser Leu Ser He Trp Val Gly Ser Ala Ala Val Ser Ala Pro 
165 170 175 

Val Leu Ala Leu His Arg Leu Ser Pro Gly Pro Arg Ala Tyr Cys Ser 

ISO 185 190 

Glu Ala Phe Pro Ser Arg Ala Leu Glu Arg Ala Phe Ala Leu Tyr Asn 
195 200 205 
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-continued 

Leu Leu Ala Leu Tyr Leu Leu Pro Leu Leu Ala Thr Cys Ala Cys Tyr 

210 215 220 

Ala Ala Met Leu Arg His Leu Gly Arg Val Ala Val Arg Pro Ala Pro 
225 230 235 240 

Ala Asp Ser Ala Leu Gin Gly Gin Val Leu Ala Glu Arg Ala Gly Ala 
245 250 255 

Val Arg Ala Lys Val Ser Arg Leu Val Ala Ala Val Val Leu Leu Phe 

260 265 270 

Ala Ala Cys Trp Gly Pro lie Gin Leu Phe Leu Val Leu Gin Ala Leu 
275 280 285 

Gly Pro Ala Gly Ser Trp His Pro Arg Ser Tyr Ala Ala Tyr Ala Leu 
290 295 300 

Lys Thr Trp Ala His Cys Met Ser Tyr Ser Asn Ser Ala Leu Asn Pro 
305 310 315 320 

Leu Leu Tyr Ala Phe Leu Gly Ser His Phe Arg Gin Ala Phe Arg Arg 

325 330 335 

Val Cys Pro Cys Ala Pro Arg Arg Pro Arg Arg Pro Arg Arg Pro Gly 
340 345 350 

Pro Ser Asp Pro Ala Ala Fro His Ala Glu Leu His Arg Leu Gly Ser 
355 360 365 

His Pro Ala Pro Ala Arg Ala Gin Lys Pro Gly Ser Ser Gly Leu Ala 
370 375 380 

Ala Arg Gly Leu Cys Val Leu Gly Glu Asp Asn Ala Pro Leu 



<210> SEQ ID NO 10 

<211> LENGTH: 1194 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 10 

atgcacaccg tggctacgtc cggacccaac gcgtcctggg gggcaccggc caacgcctcc 60 

ggctgcccgg gctgtggcgc caacgcctcg gacggcccag tcccttcgcc gcgggccgtg 120 

gacgcctggc licgtgccgct cttcfctcgcg gcgctgatgc tgctgggcci: ggtggggaac 180 

tcgctggtca tctacgtcat ctgccgccac aagccgatgc ggaccgtgac caacttctac 240 

atcgccaacc tggcggccac ggacgtgacc ttcctcctgt gctgcgtccc cttcacggcc 300 

ctgctgtacc cgctgcccgg ctgggtgctg ggcgacttca tgtgcaagtt cgtcaactac 360 

atccagcagg tctcggtgca ggccacgtgt gccactctga ccgccatgag tgtggaccgc 420 

tggtacgtga cggtgttccc gttgcgcgcc ctgcaccgcc gcacgccccg cctggcgctg 480 

gctgtcagcc tcagcatctg ggtaggctct gcggcggtgt ctgcgccggt gctcgccctg 540 

caccgcctgt cacccgggcc gcgcgcctac tgcagtgagg ccttccccag ccgcgccctg 600 

gagcgcgcct tcgcactgta caacctgctg gcgctgtacc tgctgccgct gctcgccacc 660 

tgcgcctgct atgcggccat gctgcgccac ctgggccggg tcgccgtgcg ccccgcgccc 720 

gccgatagcg ccctgcaggg gcaggtgctg gcagagcgcg caggcgccgt gcgggccaag 780 

gtctcgcggc tggtggcggc cg-tggtcctg ctcttcgccg cctgctgggg ccccatccag 840 

ctgttcctgg tgctgcaggc gctgggcccc gcgggctcct ggcacccacg cagctacgcc 900 

gcctacgcgc ttaagacctg ggctcactgc atgtcctaca gcaactccgc gctgaacccg 960 
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ctgctctacg ccttcctggg ctcgcacttc cgacaggcct tccgccgcgt ctgcccctgc 1020 
gcgccgcgcc gcccccgccg cccccgccgg cccggaccct cggaccccgc agccccacac 1080 
gcggagctgc accgcctggg gtcccacccg gcccccgcca gggcgcagaa gccagggagc 1140 



<210> 5EQ ID NO 11 

<211> LENGTH: 396 

<212> TYPE: PRT 

<213> ORGANISM: Rattus ep. 

<400> SEQUENCE: 11 

Met Ala Ala Glu Ala Thr Leu Gly Pro Asn Val Ser Trp Trp Ala Pro 

5 10 15 

Ser Asn Ala Ser Gly Cys Pro Gly Cys Gly Val Asn Ala Ser Asp Gly 
20 25 30 

Pro Gly Ser Ala Pro Arg Pro Leu Asp Ala Trp Leu Val Fro Leu Fhe 
35 40 45 

Phe Ala Ala Leu Met Leu Leu Gly Leu Val Gly Asn Ser Leu Val lie 
50 55 60 

Phe Val lie Cys Arg His Lys His Met Gin Thr Val Thr Asn Phe Tyr 
65 70 75 80 

lie Ala Asn Leu Ala Ala Thr Asp Val Thr Phe Leu Leu Cys Cys Val 

85 90 95 

Pro Phe Thr Ala Leu Leu Tyr Pro Leu Pro Thr Trp Val Leu Gly Asp 
100 105 110 

Phe Met Cys Lys Phe Val Asn Tyr He Gin Gin Val Ser Val Gin Ala 
115 120 125 

Thr Cys Ala Thr Leu Thr Ala Met Ser Val Asp Arg Trp Tyr Val Thr 
130 135 140 

Val Phe Pro Leu Arg Ala Leu His Arg Arg Thr Pro Arg Leu Ala Leu 
145 150 155 160 

Thr Val Ser Leu Ser He Trp Val Gly Ser Ala Ala Val Ser Ala Pro 

165 170 175 

Val Leu Ala Leu His Arg Leu Ser Pro Gly Pro His Thr Tyr Cys Ser 
180 185 190 

Glu Ala Phe Pro Ser Arg Ala Leu Glu Arg Ala Phe Ala Leu Tyr Asn 
195 200 205 

Leu Leu Ala Leu Tyr Leu Leu Pro Leu Leu Ala Thr Cys Ala Cys Tyr 
210 215 220 

Gly Ala Met Leu Arg His Leu Gly Arg Ala Ala Val Arg Pro Ala Fro 

225 230 235 240 

Thr Asp Gly Ala Leu Gin Gly Gin Leu Leu Ala Gin Arg Ala Gly Ala 
245 250 255 

Val Arg Thr Lys Val Ser Arg Leu Val Ala Ala Val Val Leu Leu Fhe 
260 265 270 

Ala Ala Cys Trp Gly Pro He Gin Leu Phe Leu Val Leu Gin Ala Leu 
275 280 285 

Gly Pro Ser Gly Ala Trp His Pro Arg Ser Tyr Ala Ala Tyr Ala Leu 
290 295 300 



agtgggctgg ccgcgcgcgg 



gctgtgcgtc ctgggggagg acaacgcccc tctc 



1194 



Lys He Trp Ala His Cys Met Ser Tyr Ser Asn Ser Ala Leu Asn Pro 
305 310 315 320 
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Leu Leu Tyr Ala Phe Leu Gly Ser His Phe Arg Gin Ala Phe Cys Arg 
325 330 335 

Val Cys Pro Cys Gly Pro Gin Arg Gin Arg Arg Pro His Ala Ser Ala 
340 345 350 

His Ser Asp Arg Ala Ala Pro His Ser Val Pro His Ser Arg Ala Ala 
355 360 365 

His Pro Val Arg Val Arg Thr Pro Glu Pro Gly Asn Pro Val Val Arg 

370 375 380 

Ser Pro Ser Val Gin Asp Glu His Thr Ala Pro Leu 



<210> SEQ ID NO 12 

<211> LENGTH: 1188 

<212> TYPE: DNA 

<213> ORGANISM: Rattus Bp. 

<400> SEQUENCE: 12 

atggccgcag aggcgacgtt gggtccgaac gtgagctggt gggctccgtc caacgcttcg 60 

ggatgcccgg gctgcggtgt caatgcctcg gatggcccag gctccgcgcc aaggcccctg 120 

gatgcctggc tggtgcccct gtttttcgct gccctaatgt tgctggggct agtcgggaac 180 

tcactggtca tcttcgttat ctgccgccac aogcacatgc agaccgtcac coatttctac 240 

atcgctaacc tggcggccac agatgtcact ttccttctgt gctgcgtacc cttcaccgcg 300 

ctcctctatc cgctgcccac ctgggtgctg ggagacttca tgtgcaaatt cgtcaactac 360 

atccagcagg tctcggtgca agccacatgt gccactttga cagccatgag tgtggaccgc 420 

tggtacgtga ctgtgttccc gctgcgtgca cttcaccgcc gcactccgcg cctggccctg 480 

actgtcagcc ttagcatctg ggtgggttcc gcagctgttt ccgccccggt gctggctctg 540 

caccgcctgt cgcccgggcc tcacacctac tgcagtgagg cgtttcccag ccgtgccctg 600 

gagcgcgctt tcgcgctcta caacctgctg gccctatacc tgctgccgct gctcgccacc 660 

tgcgcctgct acggtgccat gctgcgccac ctgggccgcg ccgctgtacg ccccgcaccc 720 

actgatggcg ccctgcaggg gcagctgcta gcacagcgcg ctggagcagt gcgcaccaag 780 

gtctcccggc tggtggccgc tgtcgtcctg ctcttcgccg cctgctgggg cccgatccag 840 

ctgttcctgg tgcttcaagc cctgggcccc tcgggggcct ggcaccctcg aagctatgcc 900 

gcctacgcgc tcaagatctg ggctcactgc atgtcctaca gcaattctgc gctcaacccg 960 

ctgctctatg ccttcctggg ttcccacrttc agacaggcct tctgccgcgt gtgcccctgc 1020 

ggcccgcaac gccagcgtcg gccccacgcg tcagcgcact cggaccgagc cgcaccccat 1080 

agtgtgccgc acagccgggc tgcgcaccct gtccgggtca ggacccccga gcctgggaac 1140 

cctgtggtgc gctcgccctc tgttcaggat gaacacactg ccccactc 1188 

<210> SEQ ID NO 13 

<211> LENGTH: 396 

<212> TYPE: PRT 

<213> ORGANISM: Mus musculus 

<4 00> SEQUENCE: 13 

Met Ala Thr Glu Ala Thr Leu Ala Pro Asn Val Thr Trp Trp Ala Pro 



Ser Asn Ala Ser Gly Cys Pro Gly Cys Gly Val Asn Ala Ser Asp Asp 
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20 



25 



30 



Pro Gly Ser Ala Pro Arg Pro Leu Asp Ala Trp Leu Val Pro Leu Phe 
35 40 45 

Phe Ala Thr Leu Het Leu Leu Gly Leu Val Gly Asn Ser Leu Val He 
50 55 60 

Tyr Val He Cys Arg His Lys His Met Gin Thr Val Thr Asn Phe Tyr 
65 70 75 80 

He Ala Asn Leu Ala Ala Thr Asp Val Thr Phe Leu Leu Cys Cys Val 
85 90 95 

Pro Phe Thr Ala Leu Leu Tyr Pro Leu Pro Ala Trp Val Leu Gly Asp 
100 105 110 

Phe Het Cys Lys Phe Val Asn Tyr He Gin Gin Val Ser Val Gin Ala 

115 120 125 

Thr Cys Ala Thr Leu Thr Ala Met Ser Val Asp Arg Trp Tyr Val Thr 
130 135 140 

Val Phe Pro Leu Arg Ala Leu His Arg Arg Thr Pro Arg Leu Ala Leu 
145 150 155 160 

Ala Val Ser Leu Ser He Trp Val Gly Ser Ala Ala Val Ser Ala Pro 
165 170 175 

Val Leu Ala Leu His Arg Leu Ser Pro Gly Pro Arg Thr Tyr Cys Ser 
180 185 190 

Glu Ala Phe Pro Ser Arg Ala Leu Glu Arg Ala Phe Ala Leu Tyr Asn 

195 200 205 

Leu Leu Ala Leu Tyr Leu Leu Pro Leu Leu Ala Thr Cys Ala Cys Tyr 
210 215 220 

Gly Ala Met Leu Arg His Leu Gly Arg Ala Ala Val Arg Pro Ala Pro 

225 230 235 240 

Thr Asp Gly Ala Leu Gin Gly Gin Leu Leu Ala Gin Arg Ala Gly Ala 

245 250 255 

Val Arg Thr Lys Val Ser Arg Leu Val Ala Ala Val Val Leu Leu Phe 

260 265 270 

Ala Ala Cys Trp Gly Pro He Gin Leu Phe Leu Val Leu Gin Ala Leu 

275 280 285 

Gly Pro Ser Gly Ala Trp His Pro Arg Ser Tyr Ala Ala Tyr Ala Val 
290 295 300 

Lys He Trp Ala His Cys Met Ser Tyr Ser Asn Ser Ala Leu Asn Pro 
305 310 315 320 

Leu Leu Tyr Ala Phe Leu Gly Ser His Phe Arg Gin Ala Phe Cys Arg 
325 330 335 

Val Cys Pro Cys Cys Arg Gin Arg Gin Arg Arg Pro His Thr Ser Ala 

340 345 350 

His Ser Asp Arg Ala Ala Thr His Thr Val Pro His Ser Arg Ala Ala 
355 360 365 

His Pro Val Arg He Arg Ser Pro Glu Pro Gly Asn Pro Val Val Arg 
370 375 380 

Ser Pro Cys Ala Gin Ser Glu Arg Thr Ala Ser Leu 
385 390 395 



<210> SEQ ID NO 14 

<211> LENGTH: 1188 

<212> TYPEt DNA 

<213> ORGANISM I Hue musculus 
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<400> SEQUENCE: 14 



atggccaccg 


aggcgacatt 


ggctcccaat 


gtgacctggt 


gggctccgtc caacgcttca 


60 


ggatgcccag 


gctgcggtgt 


caacgcctcg 


gatgacccag 


gctctgcgcc aaggcccctg 


120 


gatgcctggc 


tggttcccct 


gtttttcgct 


acactcatgt 


tgcttgggct ggtcggaaac 


180 


tcattggtca 


tctacgttat 


ctgccgccac 


aagcacatgc 


agacagttac caacttctac 


240 


atcgctaacc 


tggctgccac 


agacgtcact 


ttcctactgt. 


gctgcgtgcc cttcaccgca 


300 


ctcctctacc 


cgctgcccgc 


ctgggtgctg 


ggagacttca 


tgtgcaaatt cgtcaactac 


360 


atccagcagg 


tctcggtgca 


agccacatgt 


gccactctga 


cggccatgag tgtggaccgc 


420 


tggtatgtga 


ctgtgttccc 


gctgcgtgca 


cttcaccgcc 


gcactccgcg cctggccctg 


480 


gctgtcagcc 


tcagcatctg 


ggtggggtca 


gcagctgtgt 


ccgccccggt gctggccctg 


540 


caccgcctgt 


cgccagggcc 


tcgcacctac 


tgcagcgagg 


cgtttcccag ccgcgccctg 


600 


gagcgcgcct 


tcgcgctcta 


caacctgctg 


gctctatatc 


tgctgccgct gctcgccacc 


660 


tgcgcctgct 


acggcgccat 


gctgcgccac 


ctgggccgtg 


cggctgtacg ccccgcaccc 


720 


actgacggcg 


ccctgcaggg 


acagctgcta 


gcacagcgcg 


ccggagcagt gcgcaccaag 


780 


gtctcccggc 


tggtggccgc 


tgtcgtcctg 


ctcttcgccg 


cctgctgggg cccgatccag 


840 


ctgttcctgg 


tgcttcaagc 


cctgggcccc 


tcgggggcct 


ggcaccctcg aagctatgcc 


900 


gcctacgcgg 


tcaagatctg 


ggctcactgc 


atgtcctaca 


gcaactcggc gctcaatccg 


960 


ctgctctatg 


ccttcctggg 


ttcacacttc 


agacaggcct 


tctgccgcgt gtgcccctgc 


1020 


tgccggcaac 


gccagcgccg 


gccccacacg 


tcagcgcact 


cggaccgagc tgcaactcac 


1080 


actgtgccgc 


acagccgtgc 


tgcgcaccct 


gtgcggatca 


ggagcccgga gcctgggaac 


1140 


cctgtggtgc 


gctcgccctg 


cgctcagagt 


gaacgcactg 


cctcactc 


1188 



<210> SEQ ID NO 15 

<211> LENGTH; 15 

<212> TYPE: PRT 

<21J> ORGANISM: Artificial 

<220> FEATURE: 

<223> OTHER INFORMATION: the C-terminus of the polypeptide is amide 
(-CONH2) form 

<4 00> SEQUENCE: 15 

Lys Asp Leu Pro Asn Tyr Aan Trp Asn 5er Phe Gly Leu Arg Phe 
15 10 15 



<210> SEQ ID NO 16 

<211> LENGTH: 10 

<212> TYPE: PRT 

<213> ORGANISM: Artificial 

<220> FEATURE: 

<223> OTHER INFORMATION: the C-terminuB of the polypeptide is amide 
(-C0NH2} form 

<400> SEQUENCE: 16 

Tyr Asn Trp Asn Ser Phe Gly Leu Arg Phe 
1 5 10 



<210> SEQ ID NO 17 

<211> LENGTH: 9 

<212> TYPE: PRT 

<213> ORGANISM: Artificial 
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<220> FEATURE: 

<223> OTHER INFORMATION: the C-terminu8 of the polypeptide is amide 
(-C0NH2) form 

<400> SEQUENCE: 17 

Asn Trp Asn Set Phe Gly Leu Arg Phe 
I 5 9 



<210> SEQ ID NO 18 

<211> LENGTH: e 

<212> TYPE: PRT 

<213> ORGANISM: Artificial 

<220> FEATURE: 

<223> OTHER INFORMATION: the C-terminuB o£ the polypeptide is amide 

(-CONH2) form 

<4 00> SEQUENCE; 18 

Trp Asn Ser Phe Gly Leu Arg Phe 
1 5 8 



<210> SEQ ID NO 19 

<211> LENGTH: 45 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 19 

aaggacctgc cgaactacaa ctggaactcc ttcggcctgc gcttc 4S 



<210> SEQ ID NO 20 

<211> LENGTH: 30 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 20 

tacaactgga actccttcgg cctgcgcttc 30 



<210> SEQ ID NO 21 

<211> LENGTH: 27 

<:212> TYPE; DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 21 

aactggaact ccttcggcct gcgcttc 27 



<210> SEQ ID NO 22 

<211> LENGTH: 24 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 22 

tggaactcct tcggcctgcg cttc 24 



[wherein, 

each of Z\ Z^, and Z' represents hydrogen atom or a 
Ci.3 alkyl group; each of Z^, Z^, Z* and represents 
hydrogen atom, O or S; 

R* represents (1) hydrogen atom, or (2) a Ci.g a^kyl group 
optionally substituted with a substitucnt selected from 
the group consisting of an optionally substimted car- 
bamoyl group, an optionally substituted hydroxy! 



1. Metastin derivative represented by formula (I): 
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group and an optionally substituted aromatic cyclic 
group; 

represents (1) hydrogen atom or (2) a cyclic or linear 
C,.,o alky! group, or (3) a C,,,o alkyl group consisting 
of a cyclic alkyl group and a linear alkyl group; 

represents: 

(1) a C|.s alkyl group having an optionally substituted 
basic group and optionally ha\'ing an additional sub- 
stituent, 

(2) an aralkyl group having an optionally substituted basic 
group and optionally having an additional substituent, 

(3) a C,,4 alkyl group having a non-aromalic cyclic 
hydrocarbon group of carbon atoms not greater than 7 
having an optionally substituted basic group, and 
optionally having an additional substituent, or, 

(4) a C,^ alkyl group having a non-aromatic heterocyclic 
group of carbon atoms not greater than 7 having an 
optionally substituted basic group, and optionally hav- 
ing an additional substituent; 

R"* represents a Cj^ alkyl group, which may optionally be 
substituted with a substituent selected from the group 

consisting of: 

(1) an optionally substituted Cg.,2 aromatic hydrocarbon 
group, 

(2) an optionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms 
and hetero atoms selected from the group consisting of 
nitrogen, oxygen and sulfur atoms, 

(3) an optionally substimted aromatic fiised-ring 
group, 

(4) an optionally substituted 5- to 14-membered aromatic 
fused heterocyclic group consisting of 3 to 11 carbon 
atoms and hetero atoms selected from the group con- 
sisting of nitrogen, oxygen and sulfur atoms, 

(5) an optionally substituted non-aromatic cyclic hydro- 
carbon group having carbon atoms not greater than 7, 
and, 

(6) an optionally substituted non-aromatic heterocyclic 
group having carbon atoms not greater than 7; 

X represents a group shown by formula: 
— NHCH(Q»)YQ2C(=Z^)- (wherein, Q» represents a 
C^^ alkyl group, which may optionally be substituted 
with a substituent selected from the group consisting 
of: 

(1) an optionally substituted C^i2 aromatic hydrocarbon 
group, 

(2) an optionally substituted 5- to 14-membered aromatic 
heterocyclic group consisting of 1 to 7 carbon atoms 
and hetero atoms selected from the group consisting of 
nitrogen, oxygen and sulfur atoms, 

(3) an optionally substituted aromatic fused-ring 
group, 

(4) an optionally substituted 5- to 14-membered aromatic 
fused heterocyclic group consisting of 3 to 1 1 carbon 



atoms and hetero atoms selected from the group con- 
sisting of nitrogen, oxygen and sulfur atoms, 

(5) an optionally substimted non-aromatic cyclic hydro- 
carbon group having carbon atoms not greater than 7, 
and, 

(6) an optionally substituted non-aromalic heterocyclic 
group having carbon atoms not greater than 7; 

represents (1) CHj, which may optionally be substi- 
tuted with a Cj^ alkyl group optionally substituted with 
a substituent selected from the group consisting of 
carbamoyl group and hydroxyl group, (2) NH, which 
may optionally be substituted with a C,^ alkyl group 
optionally substituted with a substituent selected from 
the group consisting of carbamoyl group and hydroxyl 
group, or (3) 0; 

Y represents a group shown by formula: — CONH — , 
— CSNH— , — CHjNH— , — NHCO— , — CHjO—, 
— CHjS — or — CH2CH2 — , which may optionally be 
substituted with a Ci.^ alkyl group; and, 

represents hydrogen atom, O or S); and, 

P represents: 

(1) hydrogen atom; 

(2) an optional amino acid residue continuously or dis- 
continuously bound from the C-terminal end of the 
1-48 amino acid sequence in the amino acid sequence 
represented by SEQ ID NO: 1; 

(3) a group represented by formula: 
C(J^)(Q^)Y'C(r')(Q^)Y2C(J*)(Q*)Y^C(J*)(Q*)C(- 

(wherein, 

represents (a) hydrogen atom or (b) (i) a C,,,5 acyl 
group, (ii) a Ci.,5 alkyl group, (iii) a Q.,^ aryl 
group, (iv) a carbamoyl group, (v) a carboxyl group, 
(vi) a suifino group, (vii) an amidino group or (viii) 
a glyoxyloyl group, which group may optionally be 
substimted with (a) hydrogen atom, or (b) a substim- 
ent containing an optionally substituted cyclic group; 

P represents (1) NH optionally substituted with a C,.g 
alkyl group, (2) CH2 optionally substituted with a 
C^^ alkyl group, (3) O or (4) S; 

each of through represents hydrogen atom or a 
J alkyl group; 

each of through Q* represents a C,^ alkyl group, 
which may optionally be substituted with a substim- 
ent selected from the group consisting of: 

(1) an optionally substituted C^i2 ^fomatic hydrocar- 
bon group, 

(2) an optionally substituted 5- to 14-membered aro- 
matic heterocyclic group consisting of 1 to 7 carbon 
atoms and hetero atoms selected from the group 
consisting of nitrogen, oxygen and sulfur atoms, 

(3) an optionally substituted C^,i^ aromatic fused-ring 
group, 

(4) an optionally substituted 5- to 14-membered aro- 
matic fused heterocyclic group consisting of 3 to 11 
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carbon atoms and hetero atoms selected from the 
group consisting of nitrogen, oxygen and sulfiir 
atoms, 

(5) an optionally substituted non-aromatic cyclic 
hydrocarbon group having carbon atoms not greater 
than 7. 

(6) an optionally substimtcd non-aromatic heterocyclic 
group having carbon atoms not greater than 7, 

(7) an optionally substituted amino group, 

(8) an optionally substituted guanidino group, 

(9) an optionally substituted hydroxyl group, 

(10) an optionally substituted carboxyl group, 

(1 1) an optionally substituted carbamoyl group, and 

(12) an optionally substituted sulfhydryl group, or 
hydrogen atom; 

and Q\ and Q^, and or J* and may be 
combined together, or, and Q^, and Q'*, and 
Q^, or Y^ and may be combined together, to form 
a ring; 

each of Y^ through Y"* represents a group represented 
by formula: 

— CON(J^')-, — CSN(J'')-, — C(J*^)N(J^^)- or 
— N(J'^)CO— (wherein each of J'^ and J'"* repre- 
sents hydrogen atom or a C,.3 alkyl group); and, 

represents hydrogen atom, O or S); 

(4) a group represented by formula: J*-J^- 
C(J')(Q')Y2C(J*)(Q*)Y^C(J'XQ''X^(-2^'°) (wherein, 

J* and have the same significance as described above; 

through have the same significance as J^; 

through have the same significance as Q^; 

Y^ and Y^ have the same significance as described 
above; 

has the same significance as described above; 

and Q', and Q or and may be combined 
together, or, and Q^, Y^ and or Y'^ and may 
be combined together, to form a ring); 

(5) a group represented by formula: 
J»-J2-C(J^°)(Q'V^C(J")(Q")C(-Z»^- 

(wherein, 

and have the same significance as described above 
represents; 

and J'^ have the same significance as J^; 

and Q^* have the same significance as Q^; 

Y"* has the same significance as described above; 

Z^^ has the same significance as described above; and, 

and Q*° or J** and Q" may be combined together, 
or and or Y^ and Q** may be combined 
together, to form a ring); 



(6) a group represented by formula: J'-J^.C(J*^XQ*^)C(- 
Z*°)- 

(wherein, 

J' and have the same significance as described above; 

J*^ has the same significance as P\ 

Q*^ has the same significance as Q-*; 

has the same significance as described above; and, 

J'^ and Q^^ may be combined together, or and Q*^ 
may be combined together, to form a ring); or, 

(7) a group represented by formula: J'- (wherein, J* has 
the same significance as described above)] (provided 
that a peptide consisting of the amino acid sequence of 
1-54, 2-54, 3-54, 4-54, 5-54, 6-54, 7-54, 8-54, 9-54, 
10-54, 11-54, 12-54, 13-54, 14-54, 15-54, 16-54, 
17-54, 18-54, 19-54, 20-54, 21-54, 22-54, 23-54, 
24-54, 25-54, 26-54, 27-54, 28-54, 29-54, 30-54, 
31-54, 32-54, 33-54, 34-54, 35-54, 36-54, 37-54, 
38-54, 39-54, 40-54, 41-54, 42-54, 43-54, 44-54, 
45-54, 46-54, 47-54, 48-54 or 49-54 in the amino acid 
sequence represented by SEQ ID NO: 1 is excluded), or 
a salt thereof. 

2. The metastin derivative (1) according to claim 1 or a salt 
thereof, which is: 

(i) D-Tyr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-yVrg(Me)-Phe- 
NH^ (Compound No. 141), 

(ii) D-ryr-Asn-Trp-Asn-Ser-Phe-Gly-Leu-Arg(Me)-Trp- 
NH^ (Compound No. 174), 

(iii) 3-(3-lndolyl)propionyl-Asn-Ser-Phe-AzaGly-Leu- 
Arg(Me)-Phe-NH^ (Compound No. 260), 

(iv) 3-Phenylpropionvl-Asn-Ser-Phe-AzaGly-Leu- 
AiB(Me)-Phe.NH^ (Compound No. 269), 

(v) 2-(indol-3-yl)ethylcarbamoyl-Asn-Ser-Phe-AzaGIy- 
Leu-Arg(Me)-Phe-NH^ (Compound No. 279), 

(vi) D-Tyr-Asn-Pya(4)-Asn-Ser-Phe-AzaGly-Leu- 
Arg(Me)-Phe-NH^ (Compound No. 286), 

(vii) D-Tyr-Asn-Trp-Asn-Ser-PheT(CSNH)Gly-Uu- 
Aig(Me)-Phe-NH, (Compound No. 296), 

(viii) Tyr^'(CHNH)Asn-D-Trp-Asn-Ser-Phe-AzaGly- 
Leu-Arg(Me)-Phe-NH2 (Compound No. 300), 

(ix) D-Tyr-D-Asn-Pya(4)-Asn-Ser-Phe-AzaGly-Leu- 
Arg(Me)-Phe-NH^ (Compound No. 303), 

(x) D-Tyr-D-Pya(4)-Asn-Ser-Phe-AzaGly-Leu-Aig(Me)- 
Phe-NHj (Compound No. 305), 

(xi) D-'ryr-Asn-Trp-Asn-Ser-Phe-AzaGly-Leu-Aig(Me)- 
Phe(4F)-NH2 (Compound No. 318), 

(xii) D-Tyr-Asn-Trp-Asn-Ser-PheT(NHCO)Gly-Leu- 
Arg(Me)-Phe-NH^ (Compound No, 319), 

(xiii) 3-Pyridylpropionyl-Asn-Ser-Phe-AzaGly-Leu- 
Arg(Mc)-Phc-NH^ (Compound No. 322), 

(xiv) 4-ImidazolcacetyI-Asn-Ser-Phe-AzaGly-Lcu- 
Arg(Me)-Phe-NH^ (Compound No. 323), 

(xv) D-Tyr-D.Pya(4)-Asn-Ser-Phe-A7aGly-Uu- 
Arg(Me)-Trp-NH^ (Compound No. 385), or 
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(xvi) D-Tyr-D-P>'a(4)-Asn-Ser-Phe-AzaGIy-Leu- 
.^(Me)-Trp-NH^ (Compound No. 386). 

3. A prodrug of the metastin derivative (I) according to 
claim 1 or a salt thereof. 

4. A pharmaceutical comprising the metastin derivative (I) 
according to claim 1 or a salt thereof, or a prodrug thereof. 

5. The pharmaceutical according to claim 4, which is an 
agent for suppressing cancer metastasis or an agent for 
suppressing cancer proliferation. 

6. The phamiaceutical according to claim 4. which is an 
agent for preventing/treating cancer. 

7. The phamiaceutical according to claim 4, which is an 
agent for regulating a function of the pancreas. 

8. The pharmaceutical according to claim 4, which is an 
agent for preventing/treating acute or chronic pancreatitis or 
pancreatic cancer. 

9. The pharmaceutical according to claim 4, which is an 
agent for regulating a function of the placenta. 

10. The pharmaceutical according to claim 4, which is an 
agent for preventing/treating choriocarcinoma, hydatid 
mole, invasive mole, miscarriage, fetal hypoplasia, abnor- 
mal glucose metabolism, abnormal lipid metabolism or 
labor induction. 

11 . The pharmaceutical according to claim 4, which is an 
agent for improving gonadal fiinction. 

12. The pharmaceutical according to claim 4, which is an 
agent for preventing/treating hormone-dependent cancer, 
infertility, endometriosis or myoma of the uterus. 

13. The pharmaceutical according to claim 4, which is an 
agent for inducing or stimulating ovulation. 

14. llie pharmaceutical according to claim 4, which is a 
gonadotropic hormone secretagogue agent or a sex hormone 
secretagogue agent. 

15. The pharmaceutical according to claim 4, which is an 
agent for preventing/treating Alzheimer* s disease or mod- 
erate cognitive impairment. 

16. A method for suppressing cancer metastasis or cancer 
proliferation, which comprises administering to a mammal 
an effective dose of the metastin derivative (I) according to 
claim 1 or a salt thereof, or a prodrug thereof 

17. A method for preventing/treating cancer, which com- 
prises administering to a mamma] an effective dose of the 
metastin derivative (1) according to claim 1 or a salt thereof, 
or a prodrug thereof 

18. A method for regulating a ftinction of the pancreas, 
which comprises administering to a mammal an effective 
dose of the metastin derivative (I) according to claim 1 or a 
salt thereof, or a prodrug thereof 

19. A method for preventing/treating acute or chronic 
pancreatitis or pancreatic cancer, which comprises admin- 
istering to a mammal an effective dose of the metastin 
derivative (1) according to claim 1 or a salt thereof, or a 
prodrug thereof. 

20. A method for regulating a function of the placenta, 
which comprises administering to a manmial an effective 
dose of the metastin derivative (1) according to claim 1 or a 
salt thereof, or a prodrug thereof. 

21. A method for preventing/treating choriocarcinoma, 
hydatid mole, invasive mole, miscarriage, fetal hypoplasia, 
abnonnal glucose metabolism, abnormal lipid metabolism 
or labor induction, which comprises administering to a 
mammal an effective dose of the metastin derivative (I) 
according to claim 1 or a salt thereof, or a prodrug thereof. 



22. A method for improving gonadal function, which 
comprises administering to a mammal an effective dose of 
the metastin derivative (1) according to claim 1 or a salt 
thereof, or a prodrug thereof 

23. A method for preventing/treating hormone-dependent 
cancer, infer! iiily, endometriosis or myoma of the uterus, 
which comprises administering to a mammal an effective 
dose of the metastin derivative (1) according to claim 1 or a 
salt thereof, or a prodrug thereof. 

24. A method for inducing or stimulating ovulation, which 
comprises administering to a mammal an effective dose of 
the metastin derivative (I) according to claim 1 or a salt 
thereof, or a prodrug thereof 

25. A method for promoting gonadotropic hormone secre- 
tion or promoting sex hormone secretion, which comprises 
administering to a mammal an effective dose of the metastin 
derivative (I) according to claim 1 or a sah thereof, or a 
prodrug thereof 

26. A method for preventing/treating Alzheimer's disease 
or moderate cognitive impairment, which comprises admin- 
istering to a mammal an effective dose of the metastin 
derivative 0) according to claim 1 or a salt thereof, or a 
prodrug thereof. 

27. Use of the metastin derivative (1) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for suppressing cancer metastasis or an agent for 
suppressing cancer proliferation. 

28. Use of the metastin derivative (1) according to claim 
1 or a sah thereof, or a prodrug thereof to manufacmre an 
agent for preventing/treating cancer. 

29. Use of the metastin derivative (I) according to claim 
1 or a sah thereof, or a prodrug thereof to manufacture an 
agent for regulating a fnnction of the pancreas. 

30. Use of the metastin derivative (1) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacmre an 
agent for preventing/treating acute or chronic pancreatitis or 
pancreatic cancer. 

31. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for regulating a function of the placenta. 

32. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating choriocarcinoma, hydatid 
mole, invasive mole, miscarriage, fetal hypoplasia, abnor- 
mal glucose metabolism, abnormal lipid metabolism or 
labor induction. 

33. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for improving gonadal function. 

34. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating hormone-dependent cancer, 
infertility, endometriosis or myoma of the uterus, 

35. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for inducing or stimulating ovulation. 

36. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture a 
gonadotropic hormone secretagogue agent or a sex hormone 
secretagogue agent. 

37. Use of the metastin derivative (I) according to claim 
1 or a salt thereof, or a prodrug thereof to manufacture an 
agent for preventing/treating Alzheimer's disease or mod- 
erate cognitive impairment. 
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38. A pancreatic glucagon secretagogue agent, comprising 
an agonist for a metastin receptor 

39. An agent for promoting urine formation, comprising 
an agonist for a metastin receptor. 

40. An agent for preventing/treating obesity, hyper- 
lipemia, type II diabetes mellitus, hypoglyceuiia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatty atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity, com- 
prising an agonist for a metastin receptor. 

41. The agent according to any one of claims 38 through 
40, wherein the agonist for a metastin receptor is the 
metastin derivative (1) according to claim 1 or a salt thereof, 
or a prodrug thereof. 

42. A method for promoting pancreatic glucagon secre- 
tion, which comprises administering to a mammal an eflfec- 
livc dose of the agonist for a metastin receptor. 

43. A method for promoting urine formation, which 
comprises administering to a mammal an effective dose of 
the agonist for a metastin receptor. 



44. A method for preventing/treating obesity, hyper- 
lipemia, type II diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatly atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity, which 
comprises administering to a mammal an effective dose of 
the agonist for a metastin receptor. 

45. Use of the agonist for a metastin receptor to manu> 
facture a pancreatic glucagon secretagogue agent. 

46. Use of the agonist for a metastin receptor to manu- 
facture an agent for promoting urine formation. 

47. Use of the agonist for a metastin receptor to manu- 
facture an agent for preventing/treating obesity, hyper- 
lipemia, type II diabetes mellitus, hypoglycemia, hyperten- 
sion, diabetic neuropathy, diabetic nephropathy, diabetic 
retinopathy, edema, urinary disturbances, insulin resistance, 
unstable diabetes, fatly atrophy, insulin allergy, insulinoma, 
arteriosclerosis, thrombotic disorders or lipotoxicity. 

* * * * * 



